ELECTRICAL 
WORLD 


MARCH  56,  1932 


McGraw-Hill  Publishing 
Company,  Ittc. 


25  cents  per  copy 


for  BETTER 
TURBINE 
OPERATION 


This  book  completely  describes  a  revolu¬ 
tionary  step  in  refining.  This  step  practically  elimi¬ 
nates  oxidation  tendency  From  turbine  oils.  Not  only 
that,  but  sludge  Formation  and  development  oF 
acidity  are  brought  to  a  new  minimum. 
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page  book,  replete  with  diagrams  and  illustrations. 
Full  oF  useFul  inFormation  about  turbine  operation.  It 
describes  principles  oF  turbine  construction,  systems 
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sion  oF  oil  requirements. 
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production. 

Other  Murray  Distribution  Devices  for  underground  work: 

Sectionalizing  Units  for  branching  networks 
Fairleaders  for  safe  cable  installation 
Cable  Sleeves  with  filler  bushings 
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Specify  them  in  your  1932  construction  plans,  in-service  data  is  available. 
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Laboratory  Tests  Check 
SERVICE  PROVES 

%a  the  0^UA-EiIT'V 


High  Tension^  Wet  ^rot*^ss 
All  Porcelain^  Primary 
Transformer  Cutouts — 
Enduring^  Strong9 
ABSOLUTELY  SAFE 


Keprespntativp 
MnHtatiationH 
on  iho  LinoH  of 
a  Large  Texan 
Eotrer  Compang 


These  Installations  are  typical  of  many  In  which  the  operating 
men  are  going  over  to  the  Idea  of  High  Tension^  Wet  Process 
l»or«*eiiiin  OOORS  and  HOUSINCIS  for  Primarv  CntoutM. 


Our  Products  Include 


Salen  Offices  and  Warehouses  in  Principal  Cities 


High  Tension  Wei  Process  Porce¬ 
lain  Insulators  for  Transmission 
and  Uisirihution  Lines. 


Porcelain  Products,  Inc 

PARKERSBURG,  W.  VA. 


Special  Insulators  and  Rushings 
of  High  Tension  or  Low  Tension 
Porcelain. 

Secondar>'  Racks,  Insulated 
Clevises.  House  Brackets  and 
Service  Knohs. 
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Presidential  candidates  rated 

I.  //  I  .  // 

accordins  to  power  bias 

— Popular  Government  League,  warning  of  the  importance  of  wherein  both  polarity  and  time- 

carefully  guided  by  Judson  King,  the  power  issue  in  fall  cam-  lag  characteristics  could  be  ad- 

rates  eight  leading  aspirants.  Fif-  paign — p.  555.  justed  to  allow  protection  of  all 

teen  Senators  and  twenty-two  — Ideal  voltage  -  limiting  gap  apparatus  in  parallel  with  the 

Representatives  sign  statement  for  station  use  would  be  one  gap — p.  584. 

Mercury  boiler  new  economy  record 

— 9,560  B.t.u.  per  kw.-hr.  set  lishes  another  one.  Over-all  chines,  threaten  to  impair  quality 

at  Hartford  with  mercury-vapor  plant  economy  is  12,380  B.t.u.  per  of  service,  contends  chairman  of 

unit.  Revamped  and  placed  in  kw.-hr. — />.  563.  N.E.L.A.-N.E.M.A.  joint  corn- 

operation  once  more,  this  routine  • — Unapproved  small  motors,  mittee  on  fractional-horsepower 

breaker  of  economy  records  estab-  particularly  on  washing  ma-  motors — p.  570. 

W.  B.  Fosnay  sets  15  years  for  fraud 

— Officers  of  holding  concern  lapse  of  the  W.  B.  Foshay  Com-  president  of  Alabama’s  Public 

sentenced  by  United  States  dis-  pany  in  1929 — p.  557.  Service  Commission.  That  utility 

trict  court  to  a  long  stay  in  holding  and  operating  company 

Leavenworth  penitentiary  as  — Regulate  all  security  issues  executives  are  trustees  for  in- 

criminally  responsible  for  col-  is  the  admonition  of  Hugh  White,  vestors  is  his  plea — p.  568. 

Has  wiring  joined  the  major  rackets? 

-  Contractor  -  union  collusion  in  each  locality  to  detriment  of  smoke  and  ash  in  flue  gases.  Ex- 

alleged  ,to  exist,  with  implica-  public  welfare — p.  573.  perimental  determinations  estab- 

tion  of  a  national  organization  — Charging  current  dominates  lish  underlying  laws  governing 

to  control  wiring  jobs  and  prices  in  the  electrical  precipitation  of  these  phenomena — p.  576. 


Tornado  Hits  Alabama  Power  Company  Hard 


Atlanta  were  out  of  service  and  one  dis¬ 
tribution  substation  was  damaged.  One 
section  of  Atlanta  was  out  for  about  an 


1 


hour  and  other  sections  for  shorter  in- 
Nine  llO-kv.  lines  90  down  and  the  ground.  The  interruption  lasted  tervals.  Distribution  systems  in  other 

towers  wrecked.  from  Monday  evening  until  noon  Tues-  towns  also  were  impaired.  By  Tuesday 

o'l  Company  has  two  ^  temporary  wooden  H-type  night  all  lines  were  back  in  service. 

S„"«  ..stor/d  (lllo°:in,  completed  and  the  lines 

morning  in  both  states.  "ere  restrung  and  energized.  One  cir¬ 

cuit  of  another  llO.OOO-volt  double- 

NINE  I  l(),0()0-volt  lines  of  the  Ala-  circuit  transmission  line  between  the 
bama  I’ower  Company  were  blown  East  Point  and  Newnan  transmission 
down  and  50  to  75  towers  were  wrecked  substations  was  out  of  service  about  fif- 
or  capsized  by  the  tornado  which  cut  a  teen  hours.  No  towers  were  down  on 
wide  swath  across  Alabama  late  Mon-  this  line,  and  it  was  cut  in  Tuesday 
day,  leaving  250  dead.  1. 000  injured  and  morning. 

property  damage  of  more  than  $2,000,-  The  P'ast  Point-Bremen  1 10,000-volt 
000.  It  was  the  worst  storm  in  the  his-  line  is  out  of  service  because  of  trouble 
tory  of  the  company  and  damage  was  caused  by  the  tornado  in  Alabama.  This 
the  greate.st.  No  estimate  was  made  of  line  connects  with  the  transmission  sys- 
the  company’s  loss.  The  high-tension  teni  of  the  Alabama  Power  Company 
power  circuits  connecting  Selma  and  at  the  state  border.  Four  38,000-volt 
Demopolis,  the  five  lines  between  Lay  transmission  lines  were  out  of  service 
Dam  and  Bessemer.  Leeds  and  Jackson  from  two  to  twenty-two  hours.  Because 
Shoals,  and  the  three  lines  between  of  transmission-line  failure  Rome.  Dal- 
.Martin  Dam  and  Leeds.  Anniston  and  ton.  La  P’ayette,  Summerville.  Calhoun 
Crooked  Creek  were  leveled  by  the  and  Adairsville  were  without  service 
storm’s  fury.  Distribution  systems  in  from  one-half  hour  to  two  hours, 
scores  of  towns  were  damaged  exten-  Aragon,  Cedartown.  Newnan.  La 
sively.  and  the  substation  at  Linden.  Grange,  Hogansville  and  smaller  inter- 
near  Demopolis,  was  carried  away  by  mediate  towns  were  without  service  f(jr 
the  storm’s  force.  approximately  fifteen  minutes. 

On  Monday  night  the  Gorgas  and  Three  19.()0()-volt  distrihution  lines  in 
Gadsden  steam  plants  of  the  power  com¬ 
pany  were  started  up,  and  the  United 
States  government  plant  at  Wilson  Dam 
and  the  Tennessee  Coal  &  Iron  plant 
at  Birmingham,  with  which  the  power 
company  is  interconnected,  supplied 
large  blocks  of  energy  to  the  northern 
half  of  the  state.  Tlie  Gadsden  plant 
was  carrying  full  load  and  was  being 
operated  for  the  first  time  in  four  years, 
though  it  has  been  maintained  all  that 
time  in  readiness  for  operation  at  a 
moment’s  notice.  As  soon  as  reports 
of  damage  to  lines  came  in  all  operating 
and  construction  workers  were  called 
to  duty  and  materials  were  rushed  by 
trucks  from  the  company’s  warehouses 
throughout  the  state.  More  than  1,000 
men  worked  throughout  the  night  and 
by  Tuesday  morning  electric  .service  was 
restored  to  almost  every  community.  It 
will  take  some  time  to  repair  the  dam¬ 
age  to  the  transmission  lines. 

Leaving  Alabama,  the  storm  spent  its 
fury  in  south-central  Tennessee,  where 
considerable  although  much  less  damage 
was  done  to  the  lines  of  the  Tennessee 
Electric  Power  Company.  The  tornado 
spread  into  Georgia  and  even  to  South 
Carolina  on  the  east  and  from  Tennessee 
into  Kentucky. 

Ddmase  to  Georgia  System  Also 

Two  .serious  interruptions  to  the 
Georgia  Power  Company’s  1 10,0U()-volt 
transmission  .system  were  caused  by  the 
tornado.  Both  circuits  of  the  line  from 
the  .\ragon  substation  to  the  Lindale 
substation  were  put  out  of  service  when 
two  ()t)-ft.  steel  towers  were  blown  to 


Electricity  Conditions  Air 
on  C.  &  O.  Pullman  Train 

What  it  is  said  will  be  the  first  all-air¬ 
cooled  sleeper-car  train  is  to  be  put  into 
service  on  April  24  by  the  Chesapeake 
&  Ohio  Railroad  between  Washington 
and  Cincinnati,  with  through-car  serv 
ice  over  the  Big  Four  to  Indianapolis. 
Chicago  and  St.  Louis.  The  air-cooling 
system,  which  has  been  developed  by 
tbe  Pullman  Company  and  installed  on 
21  new  cars,  is  all-electrical,  tbe  gener¬ 
ators  being  driven  by  the  car  axles. 
The  refrigerant,  known  only  as  F  12. 
is  odorless,  colorless,  gasless  and 
harmless.  Controlled  thermostatically, 
the  temperature  will  be  maintained  at 
the  desirable  level.  Fresh  air  will  be 
drawn  from  the  outside,  and  smoke,  dirt 
and  to  .some  extent  noise  will  be  elimi¬ 
nated.  Connecting  trains  on  other  divi¬ 
sions  will  be  similarly  equipped. 


BUILDING  FOR  WORLD’S  FAIR  GOES  RAPIDLY  ON 


Much  has  been  accom¬ 
plished  since  the  “Elec¬ 
trical  World’s’’  picture 
of  January  23  (page 
164)  was  taken.  Here 
is  the  huge  court  of 
the  G-shaped  Electrical 
Building  as  it  looked 
on  March  11. 


■Wide  World  Photos 


Workmen  are  putting 
the  finishing  touches  to 
the  middle  bank  of  one 
of  the  four  groups  of 
fountains  in  the  central 
court  of  the  Electrical 
Building  on  Northerly 
Island. 
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Home  Electrification,  New 
Style,  to  Begin  at  Once 

Decision  to  begin  immediately  with  the 
job  of  selling  complete  home  electrifi¬ 
cation,  approval  of  adeciuacy  standards 
in  residences  and  multi-family  dwell¬ 
ings,  approval  of  a  recommendation  of 
policy  in  regard  to  wiring,  and  an 
apparent  awakening  to  the  possibilities 
of  air  conditioning,  are  the  summing  up 
of  the  first  day  of  the  N.E.L.A.  Com¬ 
mercial  National  Section  meeting  held 
in  Chicago  this  week  with  good  attend¬ 
ance. 

I'he  merchandise  sales  committee  re¬ 
ported  that  plan  books  for  utilities 
and  home  financing  groups  are  ready. 
.\ppliance  development  subcommittees 
came  through  with  an  advertising  slo¬ 
gan.  “The  electricity  to  run  it  is  the 
cheapest  thing  you  buy.”  Trade  rela¬ 
tions  were  viewed  as  a  definite  selling 
problem  in  which  utilities  must  prove 
to  dealers  that  the  latter’s  profits  are 
rooted  in  the  pioneering  accomplish¬ 
ments  of  utility  merchandising. 

Acceptance  of  a  statment  of  wir¬ 
ing  policy  to  be  promulgated  by  the 
N.E.L.A.,  conditioned  on  subsequent 
approval  by  the  standards  committee, 
passed  the  wiring  sales  committee  after 
much  discussion.  Adequacy  standards 
for  electrical  wiring  in  residences  and 
multi-family  dwellings  also  were  voted 
on  favorably  after  a  little  committee 
friction.  There  was  a  general  recog¬ 
nition  of  water  heating  as  particularly 
an  off-peak  service.  The  suggestion 
was  made  that  a  national  water-heating 
campaign  should  be  worked  out  and 
tied  into  the  range  campaign  in  1933. 
What  air  conditioning  really  is  appears 
still  to  be  a  moot  question.  At  least,  it 
received  no  final  definition  in  the  de¬ 
liberations  of  the  committee :  but  it  did 
receive  enthusiastic  approbation, 

T 

New  England  Public  Service 
Has  Its  Turn  in  Inquiry 

Old  straw  was  rethrashed  on  March  16 
when  the  Federal  Trade  Commission 
took  up  the  investigation  of  the  New 
England  Public  Service  Company  of  Au¬ 
gusta,  Me. — a  National  Electric  Power 
Company  unit — and  Frank  Buckingham, 
commission  e.xaminer,  told  of  the  operat¬ 
ing  company’s  unsuccessful  efforts  in 
1929  to  have  the  voters  lift  the  embargo 
on  exportation  of  hydro-electric  power 
from  Maine.  He  said  that  the  company 
spent  $200,000  in  a  campaign  for  this 
purpose.  This  was  readily  admitted  by 
Walter  S.  Wyman,  its  president,  who 
appeared  before  the  commission  the  fol¬ 
lowing  day. 

Mr.  Wyman,  after  pointing  out  that 
the  utility’s  campaign  was  open  and 
public,  said  that  the  Central  Maine 


Power  Company,  a  subsidiary,  had  ex¬ 
tensive  plans  for  developing  the  Kenne¬ 
bec  River,  to  cost  $100,000,000.  “In 
order  to  carry  out  the  program,”  he 
said,  “a  market  for  such  surplus  power 
as  could  not  be  sold  in  Maine  had  to 
be  found  outside  the  state.  Our  effort 
to  accomplish  this  purpose  was  neces¬ 
sarily  expensive.  All  costs  were  paid 
by  the  New  England  Public  Service 
Compan>  from  profits  on  securities 
bought  some  years  before  and  sold  in 
1929.” 

Mr.  Buckingham  further  testified  that 
when  the  Middle  West  Utilities  ac¬ 
quired  the  securities  of  New  England 
Public  Service  it  took  a  net  profit  of 
$1,227,994  through  the  securities  if 
turned  over  in  exchange  for  those  of 
the  Public  Service  company.  Later, 
when  it  turned  over  the  securities  of 
the  latter  to  the  National  Electric 
Power,  it  took  a  profit  of  $3,016,715. 

The  inquiry  into  the  New  England 
Public  Service  Company  was  concluded 
on  March  18,  when  Mr.  Buckingham 
described  the  company’s  purchase  of  a 
controlling  interest  in  a  number  of  in¬ 
dustrial  concerns  in  its  territory. 

Next  in  order  on  the  commission’s 
calendar  were  the  Arkansas  Power  & 
Light  Company  and  the  Mississippi 
Power  &  Light  Company,  subsidiaries 


Steel  Operations 
Show  Further  Recession 

Business  continues  to  drift  along 
levels  of  the  past  few  weeks  with 
tangible  evidence  of  betterment  still 
virtually  lacking. 

Car  loadings  for  the  second  week  of 
March  were  the  highest  for  the  year  to 
date,  due  chiefly  to  coal  loadings  re¬ 
sulting  from  unseasonable  weather. 
Merchandise  and  miscellaneous  freight 
loadings  dropped  sharply. 

Commodity  prices  eased  off  to  a  new 
low  level  due  to  a  sharp  break  in  wheat, 
cotton  and  other  basic  prices. 

Railroad  statements  for  February 
show  more  roads  to  have  failed  to  earn 
fixed  charges  and  earnings  of  all  are 
down  sharply.  The  Interstate  Com¬ 
merce  Commission  has  been  asked  by 
47  roads  to  approve  loans  aggregating 
$356,598,000  from  the  Reconstruction 
Finance  Corporation.  So  far  loans  of 
$53,991,255  have  been  authorized  to 
seventeen  roads. 

Steel  operations  receded  fractionally 
below  last  week's  level.  Ingot  pro¬ 
duction  is  about  25  per  cent  of  capacity, 
against  26^  per  cent  two  weeks  ago. 


of  the  Electric  Power  &  Light  Corpora¬ 
tion.  an  Electric  Bond  &  Share  holding 
property. 


T 

Thirty-seven  Congressmen  See  Power  Issue 
Loom  in  Coming  Election 


And  Judson  King  examines  record 
of  six  presrdential  aspirants  upon 
eight  subdivisions  of  regulatory 
thought. 

FI  F  TEEN  United  States  senators  and 
22  representatives,  of  both  parties, 
largely  from  Middle  Western  and  South¬ 
western  states,  have  signed  a  declara¬ 
tion  reading: 

We  regard  the  power  question  in  its 
economic,  financial,  industrial  and  social 
aspects  as  one  of  the  most  important 
issues  before  the  American  people  in  this 
campaign  of  1932.  Its  political  signifi¬ 
cance  cannot  be  overestimated  and  must 
challenge  the  attention  of  those  interested 
in  any  progressive  movement  or  measure. 
The  reason  is  plain.  The  combined  utility 
and  banking  interests,  headed  by  the 
power  trust,  have  the  most  powerful  and 
widely  organized  political  machine  ever 
known  in  our  history.  This  machine  co¬ 
operates  with  other  reactionary  economic, 
industrial  and  financial  groups.  It  is 
strenuously  working  to  control  the  nomi¬ 
nations  for  the  Presidency  and  the  Con¬ 
gress  of  both  dominant  parties. 

The  above  declaration  is  printed  as 
an  introduction  to  a  pamphlet  entitled 
“Power  Records  of  the  Presidential 
Candidates”  prepared  by  Judson  King, 


director  of  the  National  Popular  Gov¬ 
ernment  League,  who  undertook  a  “nofl- 
partisan  analysis  for  the  information 
of  voters,”  setting  up  eight  tests  against 
which  the  words  and  actions  of  six 
declared  or  supposed  presidential  as¬ 
pirants  could  be  weighed  in  order  to 
ascertain  whether  in  the  matter  of 
pow'er  development  and  control  such 
aspirants  have  the  point  of  view  of  the 
"public  interest”  or  of  the  “private 
interests.”  Briefly  put,  these  eight  tests 
concern  (1)  ownership,  (2)  regulation, 
(3)  the  federal  power  act,  (4)  commis¬ 
sions,  (5)  valuation,  (6)  rates,  (7) 
mergers,  (8)  character  of  appointments 
to  office. 

Mr.  King’s  summary  puts  Governor 
Roosevelt  at  the  head  of  the  contest 
with  a  score  of  eight  to  nothing  for  the 
public.  His  nearest  competitor  is  Ex- 
Governor  Smith,  two  and  a  half  for 
the  public,  one  and  a  half  for  private 
interests  and  on  four  points  “silent  or 
non-committal.”  Speaker  Garner’s  score, 
in  the  same  order,  is  two,  nothing,  six. 
President  Hoover  and  Ex- Secretary 
Baker  are  tied — one.  si.x,  one.  Gover¬ 
nor  Ritchie  gets  the  booby  prize — 
nothing,  seven,  one. 
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"ELECT  HINDENBURG!” 


— IVirfe  World  Photos 


Here  is  a  sky-writing  hint  from 
Berlin  for  the  use  of  campaign 
managers  in  the  United  States 
next  fall. 

T 

Massachusetts  Senate 
Rejects  Utility  Bills 

An  adverse  committee  report  on  a  bill 
which  would  have  prevented  imposition 
of  higher  rates  following  consolidation 
of  utility  companies  was  accepted  in  the 
Massachusetts  Senate  this  week.  That 
body  has  also  accepted  an  adverse  re¬ 
port  on  a  measure  requiring  that  public 
hearings  be  held  by  the  Public  Utilities 
Commission  before  establishment  of  new 
gas  and  electric  rates.  In  addition,  as 
before  reported,  it  has  killed  the  peti¬ 
tion  relating  to  the  regulation  of  hold¬ 
ing  companies — a  policy  indorsed  by 
Governor  Ely. 

riie  legislative  power  and  light  com¬ 
mittee  extended  leave  to  withdraw  the 
petition  that  no  gas  or  electric  company 
or  municipal  lighting  plant  shall  make 
any  service  charge,  room  charge  or 
area  charge  which  is  not  based  upon 
the  amount  of  the  commodity  actually 
used  except  for  a  minimum  charge  of 
75  cents  a  month  per  customer. 

Opposition  to  a  bill  introduced  in  the 
Massachusetts  Legislature  by  the  Pub¬ 
lic  Franchise  League  and  providing  for 
an  investigation  by  the  Attorney-Gen¬ 
eral  into  the  capitalization  and  sale  of 
securities  of  public  utility  holding  com¬ 
panies  was  recordetl  last  week  before 
the  legislative  committee  on  banks  and 


banking  by  representatives  of  utility 
companies  and  others.  Sheldon  E. 
Wardwell,  representing  the  Massa¬ 
chusetts  Electric  and  Gas  Association, 
called  the  proposed  investigation 
“superfluous  and  expensive.” 

▼ 

New  Hampshire  Cases  Are 
Taken  to  High  State  Court 

Louis  E.  Wyman,  special  counsel  for 
the  State  of  New  Hampshire,  has  filed 
a  brief  with  the  Supreme  Court  of  that 
state  asking  that  the  orders  of  the 
Public  Service  Commission  to  the  New 
Hampshire  Gas  &  Electric  and  Deiry 
Electric  companies  (Associated  Gas  & 
Electric  subsidiaries)  to  discontinue 
borrowing  funds  through  open  accounts 
with  the  parent  company  and  paying 
interest  on  such  funds  be  sustained, 
along  with  the  commission’s  right 
(hitherto  successfully  resisted  by  the 
comiianies)  to  investigate  the  entire 
electric  system.  The  counsel  says  that 
the  appellant  companies’  attitude  has 
been  “to  defy  regulation  and  scheme 
to  defeat  it.” 

In  the  course  of  the  brief,  which  is 
written  in  graphic  style  with  personal 
allusions  to  members  of  the  holding- 
company  organization,  it  is  said : 

The  directors  of  local  utilities  never 
meet  except  to  make  contracts  with 
those  who  in  fact  control  the  directors 
themselv'es.  And  no  one  in  behalf  of 
these  New  Hampshire  corporations  has 
any  independent  voice  to  determine  what 
is  or  is  not  for  the  interest  of  the  utili¬ 
ties.  Outside  of  petty  cash,  these  com¬ 
panies  do  not  even  have  any  funds  in 
their  own  names.  If  the  corporate  form 
remains,  the  substance  has  gone — the 
commission  is  investigating  a  mere 
empty  shell. 

T 

Kentucky  Commission  Bill 
Dies  as  Session  Ends 

Adjournment  of  the  Kentucky  General 
Assemhly  on  March  17  left  the  program 
calling  for  state  regulation  of  all  public 
service  companies  unenacted,  the  House 
rules  committee  having  killed  a  sub¬ 
stitute  Senate  bill  which  would  have  set 
up  a  new  commission  instead  of  placing 
utility  control  under  the  State  Railroad 
Commission,  as  originally  proposed. 

The  House  passed  by  an  over¬ 
whelming  vote  a  Senate  bill  enabling 
cities  of  the  second  class  to  construct 
and  operate  municipal  light,  heat,  power, 
gas  and  similar  utilities.  It  was  an 
extension  of  previously  passed  legisla¬ 
tion  enabling  communities  ranging  down 
to  sixth-class  towns  to  establish  such 
utilities,  this  bill  being  already  on  the 
Governor’s  desk  for  signature..  (See 
also  Electrical  World,  March  19, 
page  514). 


Los  Angeles  Postpones 
Bond  Issue  Election 

Decision  not  to  place  a  proposed  power 
bond  issue  for  $34,400,000  on  the  ballot 
at  the  May  3  election  has  been  reached 
by  the  Los  Angeles  City  Council,  which 
has  rescinded  former  instructions  to  sub¬ 
mit  the  issue.  The  matter  of  the  elec¬ 
tion  was  returned  to  the  Council’s  com¬ 
mittee  on  water  and  power,  which  will 
confer  with  the  Water  and  Power  Com¬ 
mission  on  another  date — possibly  that 
of  the  general  election  in  November.  It 
was  felt  by  the  Council  that  the  time  re¬ 
maining  was  too  short  to  conduct  a  suc¬ 
cessful  campaign.  The  issue,  if  voted, 
was  to  go  toward  the  construction  of  a 
transmission  line  to  Hoover  Dam,  con¬ 
struction  of  a  steam  generating  plant  at 
Wilmington  and  extensions  and  better¬ 
ments  to  the  lines  of  the  Bureau  of 
Power  and  Light,  the  amounts  allocated 
to  these  purposes  being  $17,500,000, 
$11,240,000  and  $5,660,000  respectively. 

T 

Canadian  Hydro  Scandal 
Meets  Prompt  Denial 

sensation  was  sprung  at  the  hearing 
in  Ottawa  on  March  16  of  charges 
against  three  Canadian  senators  in  con¬ 
nection  with  Beauharnois  matters  Avhen 
Senator  Andrew  Haydon  declared  that 
about  the  beginning  of  1929  Robert  O. 
Sweezey,  former  president  of  the  Beau¬ 
harnois  Corporation,  informed  the  Sen¬ 
ator  that  he  could  not  get  a  contract 
with  the  Ontario  Hydro-Electric  Power 
Commission  because  G.  Howard  b'ergu- 
son,  then  Premier  of  Ontario,  would  not 
let  it  be  signed  until  he  got  $200,000. 

The  statement  was  promptly  denied 
by  Mr.  Sweezey,  who  said:  “There 
never  was  any  such  conversation  as 
that  between  Senator  Haydon  and  my¬ 
self.  I  think  the  Senator  must  have 
had  a  dream.”  In  addition  to  Mr. 
Sweezey’s  denial,  a  brief  statement  was 
given  to  the  press  in  England  hy  Mr. 
Ferguson,  now  Canadian  High  Com¬ 
missioner  there,  who  characterized  the 
charges  as  “utter  rubbish.”  Senator 
Haydon’s  statement  raised  the  ire  of 
C.  A.  Magrath,  former  chairman  of 
the  Ontario  Hydro-Electric  Power 
Commission,  who  declared  that  he  alone 
was  responsible  for  contracts  made  by 
the  Hydro  Commission  during  the 
period  in  question.  Former  Premier 
Ferguson  had  never  interfered. 

At  both  Ottawa  and  Toronto  the 
Beauharnois  and  Ontario  Hydro  con¬ 
troversies  go  on  with  little  intermission. 
Mr.  Ferguson,  who  is  reported  as  about 
to  leave  London  for  home  to  answer  the 
charges  against  him,  is  accused  by  the 
Trades  and  Labor  Council  of  Toronto 
of  making  a  “colossal  blunder”  in  ne¬ 
gotiating  for  Beauharnois  power  to  cost 
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$375,000,000  in  40  years  when,  his  ac¬ 
cusers  say,  an  equal  amount  could  have 
been  purchased  at  Niagara  for  $60,000,- 
000  less. 

Inquiry  in  the  Ontario  Legislature 
about  exportation  of  power  from  that 
province  to  Quebec  brought  only  an  in¬ 
direct  answer  from  J.  R.  Cooke,  chair¬ 
man  of  the  Hydro  Commission.  He 
held  that  complete  information  would 
not  be  in  the  interest  of  the  municipali¬ 
ties  for  which  the  commission  acts  as 
trustee,  but  admitted  that  “certain  sur¬ 
plus  or  interruptible  power”  from  the 
Hydro  system  had  been  sold,  presum¬ 
ably  in  Quebec,  through  the  Gatineau 
and  International  Power  companies. 

T 

Foshay  and  Henley  Found 
Guilty  of  Defrauding 

The  disastrous  failure  in  1929  of  the 
\V.  B.  Foshay  Company  of  Minneapolis, 
})ublic  utility  owners  and  operators,  has 
been  followed,  after  a  first  mistrial,  by 
the  conviction  in  that  city  this  week  of 
\V.  B.  Foshay.  the  former  president  cf 
the  firm,  and  H.  H.  Henley,  its  former 
vice-president,  on  four  counts  charging 
them  with  using  the  mails  to  defraud  in 
connection  with  stock  sales.  Both  men 
were  sentenced  to  serve  fifteen  years  in 
the  federal  penitentiary  at  Leavenworth, 
Kan.  An  appeal  will  be  taken. 

Wilbur  B.  Foshay,  whose  spectacular 
financial  career  placed  him  at  the  head 
of  an  enterprise  valued  by  him  at  more 
than  $50,000,000,  and  whose  apparent 
success  culminated  just  before  his 
failure  in  an  elaborate  dedication  of  the 
b'oshay  Tower  building  in  Minneapolis, 
had  built  up  his  organization  in  twelve 
years.  His  utility  holdings  were  widely 
scattered  and  included  small  light  and 
power  companies  but  none  of  first-rate 
importance. 

T 

Pennsylvania  Orders  1 50 
Passenger  Locomotives 

Hope  that  the  electrification  plans  of 
the  Pennsylvania  Railroad  may  be  car¬ 
ried  through  more  rapidly  than  recently 
seemed  possible  was  implicit  in  an 
address  made  on  March  18  to  the  New 
Vork  Railroad  Club  by  J.  V.  B.  Duer, 
electrical  engineer  of  the  railroad.  As 
before  reported,  the  company  has  ap¬ 
plied  to  the  Reconstruction  Finance 
Corporation  for  a  loan  of  $55,000,000, 
most  of  which,  if  received,  will  be 
emi)loyed  in  the  completion  of  its  elec¬ 
trification  project. 

Mr.  Duer  described  the  ten  electric 
passenger  locomotives  which  have  been 
used  between  Trenton,  N.  J.,  and  Wil¬ 
mington,  Del.,  and  between  the  Sunny- 
side  yards  on  Long  Island  and  the  Man¬ 
hattan  Transfer  in  the  last  year.  “These 
locomotives,”  said  Mr.  Duer,  “have  now 


operated  a  sufficient  length  of  time  to 
determine  that  they  are  of  the  general 
type  which  we  require.”  He  said  the 
company  had  placed  orders  for  150  more 
of  these  engines  at  a  cost  of  $24,- 
000.000.  Two  freight  locomotives  are 
now  in  use  as  well  as  the  ten  passenger 
engines  referred  to. 

T 

South  Carolina  House 
Accepts  Regulatory  Bill 

Unanimous  passage  by  the  South  Caro¬ 
lina  Lower  House  of  the  revised  bill  for 
the  regulation  of  public  utilities  by  the 
State  Railroad  Commission  is  reported 
from  Columbia.  Among  the  provisions 
of  the  measure  are  (  1  )  the  inclusion  of 
municipal  plants,  (2)  control  over  the 
issuance  of  securities,  ( 3 )  power  to 
limit  depreciation  reserve,  (4)  in¬ 
sistence  on  separate  accounts  for  mer¬ 
chandising  (returns  from  which  shall 
not  figure  in  fixing  rates),  (5)  indorse¬ 
ment  of  the  indeterminate  permit.  ( 6 ) 
permission  to  municipalities  to  extend 
their  plants  into  adjacent  territory  or 
nearby  places  where  there  is  no  electri¬ 
cal  utility,  and  (7)  participation  by 
utilities  in  additional  pH*ofits  arising 
from  their  economy  and  efficiency. 

The  commission  would  be  empowered 
to  suspend  any  proposed  change  in  rates 
for  a  period  of  90  days,  and  such  perioil 
could  be  extended  for  one  year,  but  the 
utility  would  be  permitted  to  make  such 
rates  effective  by  filing  a  bond  condi¬ 
tioned  upon  the  refund  of  any  difference 
in  favor  of  the  customers  that  might 
result  from  the  rates  ultimately 
established. 

T 

Governor  Ritchie  Upholds 
Maryland  Commission 

b'lat  refusal  to  request  the  members  of 
the  Maryland  Public  Service  Commis¬ 
sion  to  resign  has  been  made  by  Gover¬ 
nor  Ritchie  of  Maryland,  who  asserted 
his  belief  that  the  commission  is  en¬ 
titled  to  the  confidence  of  the  com¬ 
munity.  The  Governor’s  action  was 
the  result  of  a  resolution  passed  by  the 
Park  Heights  Civic  Improvement  As¬ 
sociation,  Baltimore,  which  charged 
that  the  members  of  the  commission 
were  “pro-ultility,”  citing  especially  its 
action  in  cases  involving  the  United 
Railways  &  Electric  Company  and  the 
Consolidated  Gas,  Electric  Light  & 
Power  Company,  both  of  Baltimore. 
Similar  action  was  taken  by  the  Gover¬ 
nor  on  a  resolution  passed  by  the 
Chamber  of  Commerce,  Annapolis, 
which  also  requested  the  resignations 
of  the  commissioners,  attacking  their 
attitude  toward  the  Annapolis  &  Chesa¬ 
peake  Bay  Power  Company. 

In  a  report  to  the  Governor  the  chair- 


Coming  Meetings 

National  Klertrir  L.iKht  .\HHoriation — 
Public  policy  committee,  Xew  York, 
March  31.  A.  J.  Marshall,  420  Lex¬ 
ington  Ave.,  New  York. 

Maryland  utilities  Asttociation  —  Lord 
Baltimore  Hotel,  Baltimore.  April  8, 
D.  E.  Kinnear,  803  Court  S<iuare 
Bldg.,  Baltimore. 

New  England  IllvlHion,  N.E.L..'\.  — 
Safety  conference,  Boston,  April  8. 
Miss  O.  A.  Bursiel,  20  Providence  St., 
Boston. 

Great  I^kes  nivlHlon,  N.K.L.A. — Engi¬ 
neering  Section,  Sherman  Hotel,  Chi¬ 
cago,  A|)ril  13  and  14.  R.  G.  Walter. 
Wisconsin  Power  &  Light  Co.,  Madi¬ 
son,  Wis. 

Northwest  Electric  Light  and  Power 
.AsMociation  —  Engineering  Section, 
Heathman  Hotel,  Portland,  April 
13-15  :  H.  H.  Schoolfleld,  PaciHc 
Power  &  Light  Company,  Portland. 
.Accounting  Section,  Davenport  Hotel, 
Spokane,  Wash.,  April  18-19  ;  W.  F. 
Miller,  Washington  Water  Power 
Company,  Spokane. 

Electrochemical  .Society  —  Lord  Balti¬ 
more  Hotel.  Baltimore,  April  21-23. 
C.  G.  Fink,  Columbia  University, 
New  York. 

.Southwestern  Division,  N.E.L.A.  — 
Arlington  Hotel,  Hot  Springs,  Ark., 
April  26  and  27.  S.  J.  Ballinger,  San 
•Antonio  Public  Service  Co.,  San 
■Antonio. 

.American  Weliling  .Society — New  York, 
April  27-29.  M.  Kelly,  29  AVest  39th 
St.,  New  York. 

Missouri  .Association  of  Public  I'tilities 
— F^xcelsior  S|)rings,  Mo.,  April  28- 
30.  Jesse  Blythe,  103  West  High 
St.,  Jefferson  City,  Mo. 

.American  Institute  of  Electrical  Engi¬ 
neers — District  meeting.  Providence. 
May  4-7  ;  summer  convention,  Cleve¬ 
land,  June  20-24.  Acting  secretary, 
33  West  39th  St.,  New  York. 

.Alidflle  West  Division.  N.E.L.A.  — 
Muehibach  Hotel,  Kansas  City,  Mo.. 
May  18-20.  Thorne  Browne,  1527 
Sharp  Bldg.,  Lincoln,  Neb. 

East  Central  Division,  N.E.L..A. — Com¬ 
modore  Perrv  Hotel,  Toledo,  Ohio. 
May  24-27.  D.  L.  Gaskill,  603 
Broadwa.v,  Greenville,  Ohio. 

National  Electric  I.lght  .Association  — 
.Atlantic  City,  N.  J.,  June  6-10.  A.  J. 
Marshall,  420  Lexington  Ave.,  New 
A'ork. 

I’acilic  Coast  Electrical  .Association — 
Hotel  Huntington,  Pasadena,  Calif. 
June  14-17.  K.  I.  Dazey,  447  Sutter 
St.,  San  Francisco. 

Canadian  Electrical  .Association — Manf>r 
Richelieu,  Murray  Bay,  Que.,  June 
15-17.  n.  C.  Fairchild,  409  Power 
Bldg.,  Montreal. 


T 


man  of  the  commission,  Harold  Iv 
West,  declared  all  the  charges  untrue. 
Mr.  West  denied  specifically  that  the 
commission  “perverted”  the  instructions 
of  the  law  by  establishing  the  rate  base 
of  the  Consolidated  so  as  to  eiiual  nearly 
the  total  par  value  of  all  the  securities 
of  that  company  at  the  time  the  value 
was  fixed.  It  is  a  fact,  he  said,  that  the 
commission  found,  on  July  12,  1923. 
the  value  of  the  Gas  &  Electric  com¬ 
pany’s  property  to  be  $81. 400,000.  which 
closely  appro.ximated  the  capitalization 
of  that  company,  but  the  commission 
itself  called  attention  to  this  purely  for¬ 
tuitous  fact  and  e.xpresscd  its  conviction 
that  the  .security  issues  then  outstanding 
represented  par  value  in  property. 

.A  physical-property  survey  of  the 
holdings  of  the  Potomac  Edison  Com¬ 
pany,  which  operates  in  the  western 
part  of  Maryland,  has  been  completed 
by  engineers  of  the  Maryland  commis¬ 
sion.  Hearings  will  open  .April  11. 
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Utility  Stocks  at  New  Low 
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Further  liquidation  of  the  Insull  stocks  depressed  utility  stock 
averages  to  a  new  low.  The  average  of  50  representative  issues  is 
now  32.7,  against  35.4  a  month  ago  and  a  1929  high  of  115.  Common¬ 
wealth  Edison  and  Public  Service  of  Northern  Illinois  were  among 

the  weak  spots. 


T 


Niagara  Hudson  System 
Reports  Large  Energy  Sales 

riie  Niagara  Hudson  System  shows  in 
its  annual  report  covering  1931  the 
sale  of  electric  energy  totaling  5,159,- 
069,101  kw.-hr.,  compared  with  6,153,- 
4.^0,568  in  1930.  Operating  revenues 
for  1931  were  $77,449,120,  compared 
with  $78,833,540,  and  net  earnings  ap¬ 
plicable  to  the  common  stock  were 
$13,409,864,  compared  with  $15,558,345, 
ecjui valent  to  51  cents  and  60  cents  a 
share  on  the  common  stock  outstanding 
on  December  31,  1931  and  1930  respec¬ 
tively.  d'he  number  of  stockholders  in¬ 
creased  from  88,437  at  the  end  of  1930 
to  101,023  at  the  end  of  1931,  a  gain  of 
14  per  cent. 

Taxes  of  $10,024,869  for  the  con¬ 
solidated  companies  accrued  for  pay¬ 
ment  to  local,  state  and  federal  govern¬ 
ments,  efjui valent  to  13  cents  out  of 
every  dollar  of  revenue  received  from 
customers. 

In  1931  the  average  yearly  use  of 
electricity  among  residential  and  farm 
users,  as  a  class,  was  682  kw.-hr.  d'his 
was  an  increase  of  51  kw.-hr.  per 
customer  over  1930  and  well  above  the 
national  average  of  580  kw.-hr.  Aver- 
;ige  residential  consumption  has  been 
increased  91  kw.-hr.  per  customer  since 
the  organization  of  the  system  in  1626. 

The  report  reviews  several  major 
projects  to  extend  the  system’s  facili¬ 
ties  and  open  new  markets  which  were 
started  or  completed  during  the  year, 
t'onstruction  was  begun  to  interconnect 
the  Niagara  Hudson  and  New  York 


Edison  electric  systems.  High-tetision 
lines  are  being  brought  from  Catskill 
and  the  Greenhush  substation  to  unite 
at  Pleasant  Valley,  just  east  of  Pough¬ 
keepsie.  Here  a  substation  larger  in 
capacity  than  any  now  existing  in  the 
system  is  being  built. 

System  electric  generating  capacity 
was  increased  during  the  year  by  the 
completion  of  a  107.000-hp.  steam-elec¬ 
tric  generator  at  Huntley  station  in 
Buffalo,  bringing  the  capacity  of  that 
station  to  622.000  hp. 

T 

Further  Progress  in 
Segregating  Hydro  Units 

The  International  Paper  &  Power  Com¬ 
pany  has  taken  a  further  step  in  segre¬ 
gating  its  paper  and  utility  operations 
through  the  sale  to  the  International 
Hydro-Electric  System,  for  $31,700,- 
000,  of  most  of  the  water-power  prop¬ 
erties  in  the  United  States  owned  or 
controlled  by  the  International  Paper 
Company.  Five  important  water-power 
sites  on  the  Hudson  River  and  more 
than  twenty-five  other  sites  in  New 
^'ork  and  New  England  are  involved. 

The  payment  involves  assumption  by 
the  International  Hydro-Electric  Cor¬ 
poration  of  principal  and  interest  on  the 
$16,460,000  outstanding  5  per  cent  first 
and  refunding  mortgage  bonds  of  the 
International  Paper  Company  and  can¬ 
cellation  of  $14,702,000,  or  substantially 
all,  of  advances  formerly  made  to  the  In¬ 
ternational  Paper  Company  by  the  In¬ 
ternational  Hydro-Electric  System. 


The  properties  involved  have  a  po¬ 
tential  capacity  of  450,000  hp.,  of  which 
130,000  hp.  is  developed,  over  half  in 
hydro-electric  plants  and  the  balance  in 
hydraulic  plants.  The  latter  would  re¬ 
quire  remodeling  for  public  utility  oper¬ 
ations.  This  increases  the  installed 
hydro-electric  generating  capacity  of  the 
International  Hydro-Electric  System  tn 
1,248,000  hp.,  and  makes  it  the  third 
largest  owner  of  developed  hydro-elec¬ 
tric  power  in  the  world. 

No  new  financing  is  involved  in  the 
transaction,  which  was  handled  through 
a  transfer  of  indebtedness  and  cancella¬ 
tion  of  intercompany  loans. 

▼ 

Bond  &  Share  Stockholders 
Ratify  Reverse  Split 

Stockholders  of  the  Electric  Bond  & 
.Share  Company  have  approved  by  a 
large  majority  the  plan  to  issue  one  new 
share  for  each  three  common  shares 
now  outstanding,  to  give  the  new  stock 
a  par  value  of  $5  a  share  and  to  transfer 
from  capital  to  surplus  appro.ximatelv 
$123,()()0.000. 

Including  the  preferred  shares,  the 
company  has  16,278,572  shares  outstand¬ 
ing  entitled  to  one  vote  a  share,  .so  that 
approval  of  10,852,382  shares,  a  two- 
thirds  majority,  was  necessary  for  ap¬ 
proval  of  the  plan.  Proxies  for  11,226.- 
531  shares  were  voted  for  the  plan  and 
8,630  shares  were  voted  against  the  plan. 
A  total  of  69,250  stockholders  sent  in 
proxies  favoring  the  plan  and  103  voted 
against  it.  There  are  about  152,000 
stockholders  at  the  present  time. 

After  the  meeting  of  stockholders,  the 
directors  met  and  declared  the  regular 
quarterly  dividends  of  1^  per  cent  in 
common  .stock  on  the  common  stock,  of 
$1.25  a  share  on  the  $5  preferred  stock 
and  of  $1.50  a  share  on  the  $6  preferred 
stock.  The  common  stock  dividend  i^ 
payable  on  the  old  common  stock  at  the 
rate  of  3/600ths  of  a  share  of  new  $5 
par  common  stock. 


T 

Two  New  Bond  Offerings 
Made  by  Utility  Companies 

Refunding  mortgage  gold  bonds  of  the 
.Southern  California  Edison  Company. 
Ltd.,  were  issued  during  the  week  ended 
March  23  to  the  amount  of  $10,()()(),()0() 
the  price  being  96  and  interest,  yielding 
more  than  5. .10  per  cent.  These  bond^ 
mature  June  1.  1954. 

Pennsylvania  Power  Company  made 
an  offering  of  first  mortgage  gold  bond> 
at  95  and  accrued  interest,  to  yield  more 
than  5.35  per  cent,  a  piece  of  financing 
involving  a  total  of  $2,500,000.  Tin 
company  is  controlled  through  owner¬ 
ship  of  all  of  its  common  stock  by  tin 
Commonwealth  &  Southern  Corporation. 


5.>8 
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Offers  Financins  Plan 
for  Electrical  Appliances 

The  Coninionwealth  Edison  Company 
offers  a  service  to  retailers  in  the  city 
of  Chicago  in  financing  installment 
sales  of  electrical  appliances.  This 
service  will  consist  of  advances  on  in¬ 
stallment  sales.  It  is  offered  for  the 
purpose  of  facilitating  the  sale  of  such 
electrical  appliances  and  is  available  to 
all  retailers  in  Chicago  to  the  extent 
and  subject  to  the  reasonable  require¬ 
ments  outlined  below : 

It  is  deemed  reasonable  to  require 
that  retailers  in  order  to  be  in  a  posi¬ 
tion  to  avail  themselves  of  such  ad¬ 
vances  shall  meet  the  following  broad 
generalities ;  they  should  furnish  a 
satisfactory  credit  record ;  their  sales 
on  the  installment  plan  should  conform 
to  the  standard  sales  terms  usually  em¬ 
ployed  in  the  business ;  they  should  have 
a  retail  store  or  stores  established  with 
a  clerk  or  clerks  in  attendance  where 
electrical  appliances  are  sold ;  they 
should  deal  in  appliances  which  have 
been  or  may  be  approved  as  safe  and 
economical  by  an  accepted  testing 
laboratory  and  which  give  satisfaction 
to  the  customer  in  use,  and  they  should 
have  facilities  for  and  should  make  a 
practice  of  providing  reasonable  servic¬ 
ing  of  the  appliances  sold. 

This  proposed  financing  is  somewhat 
experimental  and  at  present  will  be 
limited  to  aggregate  advances  to  all 
retailers  of  not  more  than  $100,000  and 
to  individual  retailers  of  not  more  than 
$5,000  at  any  one  time  outstanding.  It 
also  will  be  limited  to  installment  sales 
•)f  electrical  appliances  the  retail  price 
of  which  is  not  less  than  $5,  and  not 
more  than  $50  per  appliance.  Collec¬ 
tions  of  installment  payments  may  be 
made  by  the  retailer  himself  or  by  the 
Commonwealth  Edison  Company,  at  the 
option  of  the  retailer. 

It  is  hoped  that  retailers  will  partici¬ 
pate  in  this  proposed  plan  of  financing 
(|uite  generally,  and  its  continuance  will 
be  dependent  upon  the  extent  to  which 
it  proves  to  be  beneficial  to  the  industry 
and  mutually  satisfactory,  but  because 
of  the  experimental  nature  of  the  plan 
the  company  will  reserve  the  right  to 
discontinue  the  plan  at  any  time  on  30 
days’  notice.  Retailers  desiring  further 
information  regarding  the  working  of 
the  plan  may  communicate  with  James 
Dawson,  Room  734,  140  South  Dear¬ 
born  Street. 


Utility  Companies  Defer  Dividends 

Directors  of  the  United  Light  &  Power 
Company  have  deferred  action  on  the 
common  dividend  until  they  meet 
April  12.  The  regular  quarterly  divi¬ 
dend  of  $1.50  a  share  on  the  preferred 
>tock  was  declared  payable  April  1  to 


stock  of  record  March  15.  Paul  H. 
Nitze  was  elected  a  director  to  succeed 
Frank  T.  Hulswit,  resigned. 

The  board  of  directors  of  the  Utilities 
Power  &  Light  Corporation  declared 
the  regular  quarterly  dividend  of  $1.75 
per  share  on  the  7  per  cent  cumulative 
preferred  stock  of  the  company,  payable 
April  1,  1932,  to  stockholders  of  record 
March  15,  1932.  Action  on  the  pay¬ 
ment  of  the  quarterly  dividends  on  the 
class  A,  class  B  and  common  stocks 
was  deferred. 


Emphasizes  Stability  of 
Boston  Edison  Business 

Factors  of  stability  in  earning  power 
were  briefly  discussed  by  President 
Charles  L.  Edgar  of  the  Edison  Elec¬ 
tric  Illuminating  Company  of  Boston  in 
his  annual  report  to  stockholders  made 
public  recently.  Operating  revenues 
were  $30,815,429  in  1931,  against  $30,- 
617,180  for  1930.  Sales  of  energy  gained 
3.1  per  cent,  compared  with  a  loss  of 
4  per  cent  for  the  industry  as  a  whole. 
The  capacity  of  installed  meters  at  the 


end  of  the  year  was  1,129,520  kw.,  com¬ 
pared  with  1,101,810  kw.  a  year  ago,  and 
the  total  number  of  customers’  meters 
installed  was  421.803,  against  413,296 
at  the  end  of  1930.  Xinety-six  large 
customers  contracted  for  22,318  kw. 

Increases  in  domestic  energy  con¬ 
sumption  offset  to  a  considerable  degree 
curtailment  of  industrial  use  of  elec¬ 
tricity.  Heavy-duty  household  service 
did  its  share  in  maintaining  income,  re¬ 
frigeration  and  range  service  playing 
important  parts.  Steam  heating  was  sup¬ 
plied  to  173  customers  who  paid  $550,- 
819  for  the  service  received.  Despite  a 
rate  reduction  of  about  $850,000,  busi¬ 
ness  from  the  company’s  diversified  ter¬ 
ritory  gained  to  the  extent  of  $200,000 
during  the  year.  Many  operating  econ¬ 
omies  and  engineering  betterments  also 
contributed  to  the  company’s  excellent 
showing. 

▼ 

Rural  Electrification  Continues 

Eleven  per  cent  of  the  farms  in  the 
United  States  now  have  electric  service. 
I'he  highest  percentage  in  any  state  is 
63.8  in  California.  Nearly  50,000  were 
added  in  1931. 


Week’s  Output  Unchanged 


OUTPUT  of  electric  light  and  power 
companies  for  the  week  ended 
•March  19  was  almost  identical  with  that 
of  the  preceding  week,  according  to  esti¬ 
mates  announced  by  the  National  Elec¬ 
tric  Light  Association.  Because  of  the 
slight  rise  in  the  corresponding  period 
last  year  the  new  figures  indicate  a  small 
relative  loss.  prf)duction  being  8.6  per 
cent  under  that  in  1931. 

The  change  compared  with  last  year 
was  (juite  uniformly  distributed,  except 
that  it  affected  the  Chicago  district  and 
the  Pacific  coast  somewhat  more  se¬ 
verely  than  other  parts  of  the  country. 
In  the  eastern  aiul  central  areas  there 
appears  to  be  a  leveling  off — that  is,  the 


deficiency  is  not  growing  notably  larger 
— whereas  the  West  continues  to  fall 
farther  behind. 

Weekly  Output,  Millions  of  Kw.-Hr. 
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1931  Refrigerator  Campaign 
Almost  Reached  Objective 

'I'he  1931  electric  refrigeration  sales 
campaign  reached  94.5  per  cent  of  its 
1 .000, 000-unit  objective.  Nineteen  of  the 
4<S  states  passed  their  state  quotas.  These 
facts  are  revealed  by  figures  compiled  at 
national  headquarters  of  the  Electric 
Refrigeration  Bureau. 

New  York  State  made  an  outstand¬ 
ing  record.  More  than  185,000  units 
were  sold,  which  represents  nearly  20 
j)er  cent  of  the  sales  of  the  entire 
country.  The  preponderance  in  modern 
apartment  residences  in  Greater  New 
York,  the  larger  number  of  sulmrban 
residences  of  superior  types  of  construc¬ 


tion  and  the  tremendous  proportion  of 
wired  homes  in  the  state  are  largely 
responsible  for  this  showing. 

In  relation  to  the  prescribed  quotas, 
Maryland  led  all  the  states  with  152.51 
per  cent.  In  that  state  sales  were 
28,748,  as  against  the  bureau’s  quota 
for  Maryland  of  18,850.  West  Virginia 
came  second  with  143.37  per  cent,  sales 
being  10,466  on  the  quota  of  7,300.  New 
Mexico  was  third  with  140.30  per  cent, 
the  sales  being  1,894,  as  against  the 
quota  of  1,350. 

Among  the  appointments  made  dur¬ 
ing  the  year  were  the  following : 

G.  S.  MacCalla  of  Youngstown, 
vice-president  and  general  manager  of 
the  Pennsylvania  Power  Company,  has 
been  appointed  regional  director  for  the 


T 

Electrical  Manufacturing  More  Active 


this  time  of  the  year;  nevertheless  it 
comes  as  a  reversal  of  the  downward 
movement  that  has  gone  on  uninter¬ 
ruptedly  since  September  and,  with  the 
exception  of  August,  1931,  for  a  much 
longer  period. 

Stability  is  indicated  in  the  operations 
of  larger  companies,  with  diversified 
lines  of  manufacture ;  during  the  past 
three  months  these  have  not  only  held 
their  own,  but  in  terms  of  average  daily 
energy  consumption  have  trended 
slightly  upward. 

Group  returns  from  central -station 
companies  serving  a  number  of  electri¬ 
cal  manufacturing  establishments  give 
evidence  of  sustained  improvement  in 
New  England.  In  other  parts  of  the 
h'ast  and  in  the  Middle  West,  with  local 
exceptions,  February  activity  was  not 
(juite  equal  to  that  of  the  preceding 
month  or  of  the  latter  part  of  1931. 


Sot) 


INCREASED  activity  in  electrical 
manufacturing  is  indicated  by  a  com- 
l»arison  of  February  with  January  re¬ 
turns  for  energy  consumption  in  this 
industry.  The  gain,  after  allowing  for 
differences  in  the  length  of  the  working 
month,  is  only  2  per  cent  and  is 
smaller  than  that  usually  occurring  at 

Monthly  Index  of  Electrical 
Manufacturing  Acti vity 
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east  central  division,  which  includes 
Ohio,  Kentucky  and  West  Virginia. 

L.  O.  Ripley  of  Wichita  has  resigned 
as  regional  director  of  the  Middle  West 
division,  including  Iowa,  Kansas,  Mis¬ 
souri  and  Nebraska,  and  is  succeeded  by 
C.  F.  Farley,  vice-president  of  the 
Kansas  City  Power  &  Light  Company. 
As  state  director  for  North  Carolina, 
C.  L.  Karr  of  Raleigh,  operating  man¬ 
ager  of  the  Carolina  Power  &  Light 
Company,  has  been  appointed  to  the 
vacancy  caused  by  the  resignation  of 
F.  A.  Matthes  of  Wilmington. 

The  vacancy  on  the  e.xecutive  com¬ 
mittee  of  the  bureau  occasioned  by  the 
resignation  of  J.  A.  Harlan,  represent¬ 
ing  the  Frigidaire  Corporation,  has 
been  filled  by  the  appointment  of  H.  W. 
Newell,  vice-president  of  that  company. 

Other  appointments  to  be  announced 
shortly  are  those  of  a  regional  director 
for  the  eastern  division  and  a  state 
director  for  Kentucky,  to  fill  the 
vacancies  caused  by  the  resignations  of 

M,  A.  Sloan  and  W.  H.  Sadler. 

T 

Electric  Welding  Used 
in  Steel  Home  Construction 

Electric  welding  will  be  used  quite  ex¬ 
tensively  in  the  construction  of  frameless 
steel  houses  being  manufactured  by  the 
Insulated  Steel  Floor  &  Wall  Company 
of  Cleveland.  The  process  is  made  pos¬ 
sible  by  the  continuous  sheet-rolling 
process  developed  by  the  American  Roll¬ 
ing  Mill  Company  of  Middletown,  Ohio. 
The  shaped  sections  from  which  the 
floors  are  built  will  all  be  welded  to¬ 
gether.  The  corrugated  sections  which 
make  up  the  side  walls  should  also  be 
welded.  Furthermore,  the  floors  will  be 
welded  into  the  side  walls.  Thus  each 
room  will  be  virtually  a  welded  steel 
box.  Spot  welding  will  be  used  in  all 
cases  except  perhaps  around  the  window 
and  door  frames. 

Actual  erection  of  the  first  house  will 
begin  in  April.  A  number  of  demon¬ 
stration  houses  of  modified  steel  con¬ 
struction  have  already  been  erected.  The 
houses  will  be  built  entirely  of  sheet 
metal  and  will  require  about  14  tons  of 
sheet  from  16  to  20  gage.  Officials  of 
the  company  state  that  the  cost  of  the 
first  house  will  be  less  than  that  of  an 
ordinary  frame  house. 

T 

Certified  Wiring  Plan 
Announced  for  Greenfield 

Co-operation  with  home  building  con¬ 
tractors  as  proper  wiring  layouts  on  the 
lines  of  the  Greenfield  (Mass.)  Electric 
Light  &  Power  Company  has  increased 
the  average  house-wiring  price  in  the 
past  three  years  from  $75  to  $200  for 
seven-  and  eight-room  houses,  and  the 
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average  number  of  outlets  has  been  in¬ 
creased  from  45  to  90,  including  an  elec¬ 
tric  range  outlet.  A  plan  is  now  in 
force  on  the  Western  Massachusetts 
Companies’  properties,  of  which  Green¬ 
field  is  one,  under  which  the  company 
recommends  for  every  set  of  house 
plans  brought  to  its  attention  a  wiring 
layout  adapted  to  the  particular  house. 
On  acceptance  by  the  builder  tbe  com¬ 
pany  certifies  that  the  house  has  passed 
its  requirements.  As  a  result  builders  are 
said  to  be  able  to  sell  such  houses  more 
rapidly  than  less  modern  ones  and  to 
obtain  higher  prices  for  them,  difficult 
though  real  estate  conditions  may  be  at 
present.  Where  a  complete  electric 
kitchen  is  provided,  the  company  certi¬ 
fies  the  electrical  completeness  of  the 
home.  The  usual  installation  of  wiring 
and  outlets  exceeds  the  “red  seal”  stand¬ 
ard  under  these  plans. 

T 

General  Electric  Cuts 
“White  Collar”  Salaries 

The  General  Electric  Company  an¬ 
nounced  a  10  per  cent  reduction  in 
salary  of  all  “white  collar”  employees, 
effective  April  1.  The  cut  will  affect 
e.xecutive  and  administrative  heads  as 
well  as  clerks  and  office  workers.  Shop 
workers  and  others  on  a  time  basis  of 
pay  are  not  included.  Tbe  company 
has  been  readjusting  the  wages  of  fac- 

▼ 


IN  THE  opinion  of  executives  of  the 
Frigidaire  Corporation  the  potential 
sales  of  air-conditioning  apparatus  are 
greater  than  those  for  electric  refrigera¬ 
tion.  In  1932  the  new  air-conditioning 
equipment  now  in  production  for  home 
and  office  use  will  probably  add  $8,000,- 
000  to  $10,000,000  to  Frigidaire 
revenues. 

Frigidaire’s  market  plans  were  told  to 
about  1,200  dealers  and  salesmen  who 
met  at  the  Waldorf-Astoria  in  New 
^'ork  on  Monday  of  last  week.  This  was 
the  first  of  38  similar  meetings  planned 
to  organize  the  12,000-15,000  dealers 
and  salesmen  now  distributing  Frigid¬ 
aire  products.  For  1932  the  offerings 
include  refrigerators  for  home  and  store, 
air  conditioners  for  home,  office,  store 
and  processing  areas  and  water  coolers 
for  the  unit  and  tank  types. 

According  to  H.  W.  Newell,  vice- 
president  in  charge  of  sales,  Frigidaire 
has  committed  itself  to  sell  more  of  its 
products  in  1932  than  ever  before,  and 
upon  that  predicated  increase  in  volume 
has  adjusted  retail  prices  to  the  lowest 
levels  consistent  with  Frigidaire  quality. 


tory  workers  downward  for  several 
months,  but  no  further  reduction  has 
been  ordered  for  April  1. 

This  is  the  first  lowering  of  pay  of 
white  collar  workers  of  the  company, 
although  last  summer  all  were  ordered 
to  take  a  half-day  vacation  each  week 
without  remuneration. 

T 

Canadian  General  Electric 
Profits  Decreased  in  1931 

The  annual  report  of  the  Canadian  Gen¬ 
eral  Electric  Company,  Ltd.,  shows  that 
net  profits  for  1931,  after  deducting  all 
expenses,  reserves,  taxes  and  deprecia¬ 
tion,  amounted  to  $2,308,154,  as  com¬ 
pared  with  $3,765,797  in  1930,  a  de¬ 
crease  of  $1,457,643.  Current  assets 
amount  to  $18,358,588  and  current 
liabilities  total  $3,177,379,  the  e.xcess 
of  current  assets  over  current  liabilities, 
or  working  capital,  being  $15,181,209. 
The  ratio  of  current  assets  to  current 
liabilities  is  5.7  to  1.  ^ 

In  presenting  the  annual  report,  the 
directors  of  the  company  stated  that  the 
general  recession  in  business  in  1930 
continued  during  1931,  resulting  in  a 
further  reduction  in  volume  of  sales, 
with  a  consequent  decrease  in  earnings. 
While  profits  were  lower,  regular 
dividend  retiuirements  were  well 
covered. 


In  outlining  the  sales  policy  for  his  or¬ 
ganization  Mr.  Newell  stated:  “We  are 
basing  our  activities  upon  three  basic 
principles  for  1932;  these  are  the  main¬ 
tenance  at  headquarters  and  throughout 
the  whole  organization  of  the  field  view¬ 
point  ;  the  securing  of  a  larger  part  of 
the  total  19.12  business  for  Frigidaire 
and  the  making  of  money  by  essentially 
all  our  component  parts,  manufacturing, 
dealers  and  salesmen.  We  are  going 
forward  to  prosperity.” 

T 

General  Electric  Promotes 
Easy  Chair  Lishting 

On  the  ground  that  the  great  majority 
of  living  rooms  are  ineffectively  lighted 
for  reading,  outside  of  one  or  two  loca¬ 
tions,  the  General  Electric  Company  has 
launched  a  drive  for  “easy  chair  light¬ 
ing.”  Surveys  indicate  that  of  the  more 
than  20,()00,(K)0  wired  homes  in  this 
country,  a  negligible  few  have  adequate 
and  correct  lighting  at  every  easy  chair. 
This  manifestly  results  in  discomfort 
and  eye  strain. 


Major  New  Construction 
This  Week 

TRANSFORMERS,  power  lines  and 
I  other  substation  equipment,  switch¬ 
boards  and  instruments,  machine  drives, 
motors,  controls,  conduits,  wirin3  and 
conveyors,  etc.,  to  cost  over  $85,000 
will  be  installed  in  proposed  cement 
mill  of  National  Portland  Cement  Com- 
any.  Finance  Building,  Philadelphia, 
a.  Site  of  200  acres  acquired  near 
Brodheadsville,  Northampton  County. 
Entire  project  will  cost  in  excess  of 
$1,500,000. 

Increased  power  equipment  and 
facilities  for  service  on  subway  system, 
estimated  to  cost  $540,000.  will  be 
urchased  by  Interborough  Rapid 
ransit  Company,  New  York.  Also 
signal  apparatus  and  devices  forOueens- 
borough  lines,  costing  $250,000,  and 
purchase  of  50  new  cars,  estimated  to 
cost  $1,250,000,  with  electrical  equip¬ 
ment.  Work  ordered  by  City  Transit 
Commission. 

Complete  power  plant  machinery  for 
lock  operation  at  Rostraver,  Mononga- 
hela  River,  near  Pittsburgh,  Pa.,  is 
asked  in  bids  until  April  6  by  United 
States  Engineer  Office,  Pittsburgh. 
Equipment  to  be  delivered  in  90  days 
of  contract  award. 

Complete  electrical  equipment,  in¬ 
cluding  high-power  lighting,  reflectors 
and  accessory  apparatus,  for  a  motion- 
picture  studio  with  four  sound  stages, 
will  be  installed  by  Beecroft  Studios, 
Tampa,  Fla.,  in  proposed  $100,000 
motion-picture  production  plant  on 
Davis  Island. 

Power  substation  equipment,  heavy- 
duty  transformers,  power  feeder  lines, 
electric  machine  drives,  motors  and 
miscellaneous  electrical  equipment  to 
cost  over  $70,000  will  be  installed  in 
potash  refining  plant  to  be  constructed 
near  Loving,  N.  M.,  by  United  States 
Potash  Company,  an  interest  of  Mono¬ 
lith  Cement  Company,  Los  Angeles, 
Calif.  Plant  will  cost  approximately 
$1  000,000. 

Bids  are  being  asked  until  March  30 
for  complete  electric  power  equipment 
for  Boston  and  East  Boston  ventilation 
buildings  for  traffic  tunnel  service  by 
city  of  Boston  Transit  Department, 
Boston,  Mass. 


To  meet  this  problem  the  company 
has  launched  its  drive,  using  nearly 
30,000,000  advertising  pages  combined 
with  five  radio  broadcasts  over  a  nation¬ 
wide  network  of  56  stations.  In  addition 
to  magazine  advertising,  window  dis¬ 
plays,  newspaper  advertising  for  local 
use  and  other  sales  aids  are  used. 

T 

New  York  Metal  Prices 


Mar 

ch  16,  1932 

March  23,  1932 

Cents  per 

Cents  per 

Pound 

Pound 

C opper,  electrolytic. .  . . 

6 

6 

Lead,  .Am.  S.  &  1{  price 

3  15 

3  00 

•Antimony . 

6  20 

6  '25 

Nickel,  inuot . 

35.00 

35  00 

Zinc,  spots . 

3.  15 

31  25 

Tin,  .Straits . 

21  75 

21  85 

Aluminum,  99  jier  cent. 

23.30 

23.  >0 

Air-Conditioning  Market 

Exceeds  Refrigeration? 
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Midsummer  Conference  of  Leasues 

The  Society  for  Electrical  Develop¬ 
ment  announces  that  it  is  planned  to 
hold  a  inidsunnner  league  conference  on 
hoard  ship  during  a  cruise  from  New 
York  to  Hermuda  and  return,  sailing 
from  New  York  at  2  p.m.  on  August  3 
and  arriving  hack  at  9  a.m.  August  8. 
Five  business  sessions  have  heen  in¬ 
cluded  in  the  tentative  program. 

T 

New  Plant  for  Sherbrooke,  Quebec 

Expenditure  of  $1,250,000  is  contem¬ 
plated  hy  the  Central  Quebec  Light  & 
Power  Company  in  the  city  of  Sher¬ 
brooke  on  a  20,000-hp.  hydro-electric 
plant  on  the  St.  Francis  River.  The 
company  will  sell  50  per  cent  of  the 
power  to  the  city. 

T 

California  Rate  Cases  Postponed 

Hearing  on  the  rate  cases  instituted  by 
the  city  and  county  of  San  Francisco 
and  the  cities  of  Oakland,  Berkeley  and 
Piedmont  against  the  Pacific  (ias  & 
Electric  Company  and  the  Cireat  West¬ 
ern  Power  Company  has  been  postponed 
until  April  20.  Hearing  was  originally 
set  for  March  15.  Consolidated  with 
these  cases  are  investigations  ordered 
by  the  commission  on  its  own  motion 
into  the  electric  rates  of  these  com¬ 
panies.  The  postponement  was  oc¬ 
casioned  by  inability  of  the  Great  West¬ 
ern  Power  Company  to  complete  the 
compilation  of  certain  data  requested  by 
the  complainants. 

T 

Hearing  on  Flathead  Lake  Project 

In  connection  with  an  application  for 
an  amendment  to  the  license  of  the 
Rocky  Mountain  Power  Company  cover¬ 
ing  its  project  at  the  outlet  of  Flathead 
Lake  a  public  hearing  will  be  held  by 
the  Federal  Power  Commission  at 
Poison,  Mont.,  April  7.  Commissioner 
Claude  L.  Draper  will  preside,  d'he 
proposed  amendment  would  extend  the 
time  for  completing  the  project,  which 
is  in  a  state  of  (|uiescence,  for  one  year, 
until  May  23,  19.L5. 

T 

Empire  District  Rate  Hearings  Open 

Hearings  before  the  Missouri  Public 
.'service  Commission  on  valuation  of  the 
Doherty-controlled  Empire  District 
IClectric  Company  of  Joplin  began  last 
week.  Much  jniblic  and  newspaper  in¬ 
terest  has  been  aroused  by  this  case  in 
Missouri  and  Kansas,  about  one-third 
of  the  company’s  ])roperties  being  in  the 
latter  state,  and  Chairman  John  W. 
(ireenleaf  of  the  Kansas  commission  is 
sitting  with  the  Missouri  body.  The 
hearing  is  expected  to  last  three  weeks. 
The  audit  of  the  i)ro])erties  made  liy  the 


commission  in  the  last  two  years  was 
tiled.  Criticism  was  made  of  man¬ 
agerial  fees  to  H.  L.  Doherty  &  Com¬ 
pany  amounting  to  $456,559  since  1917. 

T 

NOVEL  ELECTRIC  CLOCK 


This  new  outdoor  electric  time¬ 
piece,  which,  instead  of  face  and 
hands,  has  plates  recording  the 
hour  and  minutes,  recently  made 
its  appearance  at  The  Hague, 
Holland.  It  is  three  feet  high. 

V 

Date  Set  for  New  River  Argument 

May  2  has  heen  set  by  the  United 
.States  District  Court  at  Norfolk,  Va., 
for  argument  of  the  motion  of  the  Ap¬ 
palachian  Electric  Power  Company  to 
enjoin  the  Federal  Power  Commission 
from  exercising  jurisdiction  over  the 
company’s  hydro-electric  project  on 
New  River.  The  case  involves  the  in¬ 
terpretation  and  constitutionality  of 
certain  sections  of  the  federal  water¬ 
power  act.  as  e.xplained  in  previous  is¬ 
sues  of  the  Ei.ectric.m.  World.  Per¬ 
mission  has  been  granted  to  the  com¬ 
pany  to  amend  it->  plea. 

T 

Ottawa  Expects  Delay  Over  Treaty 

In  reply  to  a  ciuestion  in  the  Canadian 
House  of  Commons  Premier  Bennett 
said  recently  that  it  was  probable  the 
.St.  Lawrence  waterway  pact  between 
Canada  and  the  L’nited  States  would  not 
be  submitted  to  Parliament  until  after 
the  Easter  holidays.  .At  a  previous  sit¬ 
ting  the  Premier  intimated  that  the 
waterways  treaty  would  not  be  pre¬ 
sented  to  the  Canadian  Parliament  until 
it  had  been  ratified  in  Washington.  As 
there  is  no  evidence  that  the  treaty  has 
even  been  written,  Ottawa  advices  say 
that  the  feeling  prevails  there  that  the 
treaty  will  not  be  presented  in  time  for 
discu.'.^ion  before  Parliament  ends. 


Franklin  (Tenn.)  Franchise  Upheld 

The  Supreme  Court  of  Tennessee  has 
sustained  the  right  of  the  Mayor  and 
Aldermen  of  Franklin,  in  that  state,  to 
grant  a  franchise  to  the  Franklin  Power 
&  Light  Company  in  place  of  the  one 
formerly  held  by  the  Southern  Cities 
Power  Company,  now  merged  with  the 
Tennessee  Electric  Power  Company. 
Tennessee  municipalities  may  grant 
what  franchises  they  please,  the  court 
holds,  the  Public  Utilities  Commission 
having  supervision  of  rates  and  service. 
The  dispute  over  the  Franklin  franchise 
has  been  before  the  courts  since  1929. 

T 

Niagara-Hudson  Wants  Hydro  Sites 

Negotiations  by  the  Niagara-Hudson 
Pow’er  Corporation  for  the  purchase  of 
five  water-power  sites  —  Gain,  Twist, 
Rainbow,  Stark  and  Three  Falls — on 
the  Racket  River  in  New  York  State 
are  said  to  be  rapidly  nearing  comple¬ 
tion.  Possible  output  is  50,000  hp. 

V 

Kansas  City  P.  &  L.  Buys  in  Iowa 

Permission  is  sought  by  the  Kansas 
City  Power  &  Light  Company  to  buy 
the  People’s  Gas  &  Electric  Company, 
.Mason  City,  Iowa,  from  the  United 
Light  &  Power  Company  of  Chicago, 
as  well  as  gas  companies  in  Cedar 
Rapids  and  Ottumwa  belonging  to  the 
same  holding  organization.  The  Mason 
City  utility  is  valued  at  $4,375,000. 

T 

San  Joaquin-Turlock  Agreement 

.Approval  has  been  granted  by  the  Cali¬ 
fornia  Railroad  Commission  to  the  ap¬ 
plication  of  the  San  Joaejuin  Light  & 
Power  Corporation  and  the  Turlock 
Irrigation  District  for  sale  by  the  latter 
to  the  former  of  surplus  power  and  for 
certain  other  arrangements  as  reported 
in  the  Electrical  World  for  February 
27  (page  392). 

T 

Atlantic  City  Rates  Drop 

.A  .saving  of  $360,000  a  year  to  con¬ 
sumers  is  estimated  from  new  rates  for 
the  Atlantic  City  Electric  Company  ap¬ 
proved  hy  the  Board  of  Public  Utility 
Commissioners  of  New  Jersey,  to  take 
effect  April  1.  The  revised  residential 
rates  call  for  9  cents  instead  of  10  cents 
per  kilowatt-hour.  More  than  52,000 
residential  and  10,000  commercial  users 
will  benefit. 

T 

Opposes  Taxation  of  City  Plants 

That  the  taxation  of  municipal  power 
properties  is  the  first  step  toward  killing 
the  entire  public  power  development 
program  in  Oregon  was  the  opinion  e\- 
jiressed  by  John  H.  Lewis,  former  State 
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iuigineer  and  present  legislator,  in  a 
recent  address.  He  said  that  such  taxa¬ 
tion  would  kill  the  present  plan  of  inter¬ 
connecting  municipalities  and  thus  the 
proposed  superpower  network  covering 
tlie  entire  state.  “Without  a  publicly 
owned  transmission  and  distribution 
system,”  Mr.  Lewis  said,  "it  is  useless 
to  talk  about  federal  development  of  the 
Columbia  River.” 

T 

Line  Performance 
Fully  Recorded 

More  than  eight  months  of  continuous 
use  has  demonstrated  to  tlie  satisfaction 
of  New  York  Power  &  Light  Company 
engineers,  who  have  completed  their 
record  analysis,  that  the  six-element 
electromagnetic  automatic  oscillograph 
installed  at  the  Rotterdam  substation 
makes  it  possible  for  tbe  first  time  to 
obtain  accurate,  dependable  records  of 
disturbances,  including  lightning  effects, 
on  the  110-kv.  and  66-kv.  systems  of 
that  utility. 

The  information  obtained  covers 
length  of  disturbances,  time  retjuired  for 
relay  and  switch  operations,  amount  of 
short-circuit  current,  amount  of  cur¬ 
rent  in  neutral  of  transformer  bank, 
minimum  value  of  voltages,  phases  in¬ 
volved,  any  tendency  for  instability, 
blowing  out  and  restriking  of  arcs  and 
check  on  patrol  findings  so  that  flash- 
overs  can  be  definitely  connected  to  a 
particular  disturbance. 

Since  tbe  oscillograph  was  put  in 
service  the  counters  have  recorded  d4 
automatic  operations.  Although  help¬ 
ful,  it  should  not  be  assumed  that  one 
six-element  unit  on  a  110-kv.  system 
can  give  a  complete  record  of  all  dis¬ 
turbances.  it  is  said,  for  on  extended 
systems  several  sbould  be  installed  at 
key  points. 

T 

Hartford  Mercury  Unit 
Again  on  the  Line 

Equipped  with  new  tubes  tbroughout. 
the  Hartford  Electric  Light  Company’s 
mercury  boiler  is  again  in  regular  oper¬ 
ation  at  tbe  South  Meadow  station  of 
that  utility  and  is  delivering  electrical 
energy  and  400-11).  steam  at  the  notable 
economy  of  9,560  B.t.u.  per  kilowatt- 
hour.  On  Friday  of  last  week  the  sta¬ 
tion  output  was  696,000  kw.-hr.  and  the 
over-all  rate  of  the  plant  was  12,380 
B.t.u.  The  load  on  the  mercury  gen¬ 
erator  had  been  raised  to  7.500  kw.,  or 
75  per  cent  of  tbe  rating,  and  since 
being  placed  on  the  line  March  12  the 
unit  has  been  functioning  most 
.satisfactorily. 

Tbe  unit  was  withdrawn  from  service 
a  little  more  than  a  year  ago  after  a 
year’s  successful  operation.  This  action 


was  taken  because  a  mechanical  defect 
developed  in  the  former  tube  installa¬ 
tion.  One  of  the  small  button-like  pro¬ 
jections  on  the  tube  core  which  centered 
the  core  in  the  tube  developed  a  rubbing 
action  which  led  to  leakage  and  con¬ 
stricted  the  mercury-vapor  passage  by 
the  formation  of  a  fine  iron  powder.  It 
was  decitled  to  redesign  the  tubes  and 
the  unit  was  shut  down  for  about 
thirteen  months  while  this  development 
was  carried  out  by  the  General  Electric 
Company.  All  other  parts  of  the  unit 
were  found  to  be  in  a  satisfactory  condi¬ 
tion  at  the  time  of  the  tube  failure.  In 
dismantling  the  boiler  and  collecting  all 
tbe  mercury  in  tbe  system  there  was 
practically  no  loss  of  mercury  through 
leakage.  This  is  due  in  part  to  the 
high  temperature  at  which  it  condenses, 
thus  making  it  recoverable  in  liquid 
form  in  the  flue-gas  passes.  This,  with 
the  mercury-vapor  detector  indicating 
leakage  in  the  system  of  minute  quanti¬ 
ties  of  mercury,  enabled  the  unit  to  be 
shut  down  before  the  leak  became 
serious. 

The  new  tube  is  definitely  fixed  in  re¬ 
lation  to  the  core,  the  latter  being  held 
in  place  by  si.x  keys  running  the  length 
of  the  tube.  This  confines  the  mercury 
vapor  definitely  in  each  section  and  pre¬ 
vents  the  formation  of  any  hot  spots. 
The  tubes  have  shown  no  indication  of 
distress  under  severe  firing  conditions 
imposed  in  the  manufacturer’s  shops. 
The  boiler  is  now  fired  with  oil  from 
ten  burners  mounted  vertically  on  a 
false  floor,  the  former  ash  section  hav¬ 
ing  been  removed.  The  valve  installa¬ 
tion  provides  for  the  supply  of  steam 


from  the  mercury  condenser  to  the  sta¬ 
tion  headers  at  either  250  or  400  lb. 
During  the  year’s  operation  prior  to  the 
shutdown  for  retubing,  the  mercury 
unit  produced  135,000,000  kw.-hr.,  in¬ 
cluding  energy  generated  from  steam  in 
the  condenser,  at  a  net  over-all  rate  of 
10,200  B.t.u.  per  kilowatt-hour. 

T 

Accurate  Heat  Control 
Improves  Valve  Making 

.'Startling  economies  and  improved 
(luality  of  production  are,  it  is  said,  now 
being  realized  in  the  manufacture  of 
automotive  valves  through  the  co¬ 
ordinated  application  of  electric  heat  and 
electronic  control  at  the  Cleveland,  Ohio, 
plant  of  Thompson  Products,  Inc. 

Production  is  largely  automatic  and 
the  chief  duty  of  the  machine  operator.^ 
is  to  feed  the  raw  material  to  the  proc¬ 
essing  unit.  In  the  "gathering”  opera¬ 
tion  resistance  heating  of  the  head 
produces  a  red  heat,  and  when  this  con¬ 
dition  reaches  a  predetermined  point, 
dependent  upon  hot  metal  color  and 
temperature,  the  forging  operation 
starts.  By  providing  automatic  electron 
tube  control  the  dangers  of  having*  the 
piece  too  hot,  which  would  cause  it  to 
burn,  or  too  cold,  which  would  cause 
it  to  bend  under  pressure,  are  eliminated. 

This  is  said  to  be  the  first  application 
of  its  kind  in  the  automotive  field, 
and  while  no  indication  of  probable 
economies  is  available  the  installation 
is  considered  a  notable  advance  in  an 
already  intensively  developed  field. 

T 


X-RAY  TESTS  SOUNDNESS  OF  CASTINGS  AND  WELDS 


At  the  Chester  (Pa.)  plant  of  the  Sun  Shipbuilding  &  Dry  Dock  Company 
this  new  X-ray  machine  examines  both  steel  castings  and  welds  for 
soundness.  Two  purposes  are  served — training  of  welders  for  development 
of  a  perfected  technique  and  inspection  to  assure  freedom  from  defects. 
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ED  ITORIALS 

L.WAV.MORROW 

Editor 


Multiple-product  sales  the  answer 

Recently  Kenneth  Dameron,  who  is  direc¬ 
tor  of  the  Joint  Committee  on  Electrical 
Merchandising  established  by  the  N.E.L.A.,  dry- 
goods  and  hardware  dealers,  reported  his  conclu¬ 
sions  about  department-store  sales  of  appliances. 
He  said  that  the  business  had  been  approached  on 
a  piecemeal  basis,  that  each  room  and  each  home 
had  a  well-defined  set  of  electrical  requirements, 
that  the  planning  of  the  electrical  equipment  for  a 
given  family  was  as  important  as  the  sale,  and 
that  stores  should  approach  the  consumer  upon 
the  basis  of  dealing  with  the  whole  problem  in¬ 
stead  of  with  the  sale  of  one  appliance. 

riiis  experienced  merchandiser  arrives  at  the 
same  conclusions  the  ElixtrK'AL  World  has  ex¬ 
pressed  for  some  years.  The  domestic  market 
will  never  be  served  adequately  or  profitably  un¬ 
til  merchandising  is  based  upon  multiple  selling  of 
appliances.  Each  room  and  each  home  should  be 
regarded  as  a  sales  unit,  and  the  distribution 
mechanism  must  be  geared  to  do  this  work. 

Just  now  the  refrigerator,  range  and  water 
heater  are  attracting  attention.  All  these  devices 
are  essentially  for  the  kitchen.  Their  sale  should 
be  made  upon  the  basis  of  selling  an  electric 
kitchen  with  other  kitchen  conveniences.  The  ne¬ 
gotiation  should  be  conducted  by  an  electrical 
industry  salesman  who  can  sell  these  conveniences 
all  at  one  time  in  conformity  with  a  tried  and  ef¬ 
fective  merchandising  plan.  I^ach  sales  agency 
in  each  community  should  be  placed  in  position 
to  make  the  sale  under  the  same  general  mer¬ 
chandising  conditions.  The  kitchen  is  a  logical 
starting  point  for  multiple  selling.  We  believe 
that  the  few  examples  of  multiple  selling  now  to 
be  found  prove  the  logic  of  this  conception  and 
that  progress  in  this  direction  will  not  only  de¬ 
velop  and  supply  the  market  but  also  clarify  elec¬ 


trical  merchandising  and  make  it  profitable.  Why 
wait  for  the  department  stores  to  show  how  the 
job  can  be  done? 

The  engineer’s  opportunity 

I  I  IS  admitted  that  engineers  as  a  class  have 
felt  the  full  brunt  of  the  present  depression; 
perhaps  they  have  even  taken  more  than  their 
share.  Most  certainly  this  is  true  if  one  considers 
them  as  the  very  authors  of  that  prosperity  which 
degenerated  into  the  New  Era  and  its  subsequent 
and  very  present  Valley  of  Despond.  But  is  it 
possible  that  the  engineers  themselves  are  respon¬ 
sible  for  finding  themselves  in  this  very  predica¬ 
ment?  One  is  at  least  led  very  close  to  such  a 
conclusion  after  hearing  one  utility  executive  ex¬ 
press  himself  to  the  effect  that  he  saw  very  little 
immediate  use  for  engineers  because  he  wasn’t 
spending  much  money.  No  money  to  spend,  no 
need  for  engineers. 

Had  he  never  heard  of  engineers  saving  money 
— making  a  dollar  do  the  work  formerly  done  by 
two,  or  five,  or  even  ten?  Is  it  possible  that  the 
final  engineering  word  had  been  said  on  the  system 
controlled  by  the  executive  quoted — say,  on  co¬ 
ordination  of  generating  facilities,  on  the  opera¬ 
tion  of  the  transmission  system,  on  rural  electri¬ 
fication  economics,  on  the  extension  of  central- 
station  service,  on  maintenance  of  plant,  or — but 
why  not  mention  the  whole  chain  of  processes  that 
constitute  utility  system  operation  and  manage¬ 
ment?  Or  is  it  possible  that  the  men  this  particu¬ 
lar  executive  had  been  dealing  with  for  years  had 
finally  left  the  indelible  impression  that  their 
whole  technique  was  to  ask  for  and  spend  money 
for  reasons  best  known  to  themselves,  reasons  so 
involved  as  to  be  beyond  the  probing  ability  of  a 
busy  executive?  If  that  was  the  case — and,  if  it 
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Thus  the  problem  reduces  to  a  study  of  eco¬ 
nomics  and  facts,  and  the  final  decision  should  be 
based  upon  the  intangibles  of  good  management, 
service,  alertness  and  encouragement  of  those 
enterprises,  whether  local  or  national,  that  at¬ 
tempt  to  do  the  most  constructive  business.  Gen¬ 
eralizations  do  not  apply  completely. 

Dielectric  theories 


was,  it  would  appear  to  be  no  isolated  phenome¬ 
non — what  an  opportunity  was  missed  for  years 
by  these  very  men,  and  what  opportunities  there 
must  exist  today  for  engineers! 

Encouraging  local  manufacturers 

A  DIFFICULT  and  debatable  economic  prob¬ 
lem  is  introduced  by  the  advent  of  local 
manufacturers  in  each  market  area.  These  make 
and  sell  standard  products  in  the  local  territory  in 
competition  with  the  manufacturer  who  sells  in 
the  national  market.  Granting  equal  quality  of 
product,  the  local  manufacturer  has  a  differential 
in  freight  rates  and  is  relieved  from  the  overhead 
expense  accompanying  national  advertising  and 
selling. 

Utilities  are  often  confronted  by  this  situation 
because  the  local  manufacturer  is  a  power  cus¬ 
tomer  and  because  they  wish  to  build  up  industries 
in  their  territory.  As  a  consequence  they  give  this 
business  to  the  local  manufacturer  even  if  he  does 
not  take  advantage  of  his  peculiar  location  to 
offer  products  at  lower  prices. 

Of  course,  the  national  manufacturer  objects 
to  this.  He  claims  that  he  builds  consumers’ 
demand,  that  he  supports  research*  that  brings  out 
improvements  in  his  products,  that  the  local  man¬ 
ufacturer  merely  copies  standard  equipment,  that 
the  national  manufacturer  carries  the  burden  for 
advancing  business  and  product  standards.  The 
national  manufacturer  believes  this  practice  is 
false  economics  and  will  not  make  for  industry 
progress. 

Perhaps  both  points  of  view  are  correct  and 
the  shifts  in  modern  industry  should  be  recog¬ 
nized.  It  is  true  that  a  single  factory  to  supply 
a  national  market  may  be  less  efficient  as  a  pro¬ 
duction  unit  than  multiple  factories  established  in 
major  market  areas.  The  day  of  the  single  mam¬ 
moth  production  plant  has  passed —  it  was  found 
to  be  too  large  to  be  economical  or  efficient. 
Already,  therefore,  many  manufacturers  have 
adopted  the  policy  of  placing  a  factory  in  each 
market  area.  This  trend  is  on  the  increase  and 
should  be  considered  by  electrical  manufacturers. 
On  the  other  hand,  it  is  true  that  the  support  of 
research  and  of  advertising  to  build  demand  by 
consumers  is  necessary  to  a  healthful  industry 
and  should  be  an  expense  that  is  paid  for  by  the 
purchaser  of  products. 


Among  various  interesting  aspects  of  contem- 
L  poraneous  dielectric  research  one  of  the 
most  striking  is  the  new  evidence  gradually  accu¬ 
mulating  as  to  the  nature  of  dielectric  absorption, 
or  residual  charge.  It  is  well  known  that  this 
phenomenon  is  indicated  by  a  sustained  though 
steadily  decreasing  current  on  the  application  of 
continuous  potential  to  a  dielectric  and  that  di¬ 
electric  loss  under  alternating  potential  is  closely 
related  to  it.  Many  investigations  within  the  past 
few  years  have  indicated  that  all  insulating  mate¬ 
rials,  from  crystals  down  through  the  whole  range 
of  complex  solids  and  into  the  viscous  materials 
and  liquids,  are  sub-microscopically  permeated 
with  irregularities  of  structure.  In  crystals  these 
may  take  the  form  of  minute  cleavages  between 
blocks  of  the  regular  crystal  structure.  In  com¬ 
plex  solids,  fibrous  and  impregnated  materials  they 
are  small  channels  containing  either  gas  or  dis¬ 
sociated  liquids  due  to  small  traces  of  water.  In 
liquids  similar  irregularities  may  be  caused  by 
traces  of  electrolytes,  and  particularly  by  colloid 
particles.  Experimental  evidence,  more  or  less 
direct,  has  been  presented  showing  the  existence 
of  each  of  these  types  of  irregularity. 

Utilizing  this  picture,  a  very  interesting  and 
convincing  theory  of  dielectric  absorption  has 
been  built  up  by  Prof.  P.  Boning,  of  Tung-chi 
University,  China.  He  invokes  the  phenomenon 
of  adsorption  to  the  walls  of  the  fissures  and 
openings  referred  to  of  ions  of  one  sign,  the  com¬ 
plementary  ions  being  then  free  to  move  toward 
the  electrodes.  These  latter  may  not  pass  com¬ 
pletely  out  of  the  dielectric,  and  when  impeded  by 
the  barrier  action  of  solid  portions  they  tend  to 
form  space  charges.  The  phenomenon  may  or 
may  not  be  rapid,  and  in  the  latter  case  the  slow 
accumulation  of  space  charges  results  in  a  counter 
or  polarization  potential,  thus  reducing  the  cur¬ 
rent  and  so  explaining  the  phenomenon  of  the 
falling  current  on  condenser  charge.  Residual 
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charge,  change  in  capacitance  and  also  the  influ¬ 
ence  of  the  thickness  of  the  sample  on  the  break¬ 
down  gradient  are  equally  explained.  Particu¬ 
larly  interesting  is  the  explanation  of  dielectric 
loss  as  the  to-and-fro  motion  of  the  free  ions  in 
the  conducting  channel,  giving  ohmic  losses,  and 
the  oscillation  of  the  adsorbed  ions  in  supposed 
elastic  connection  with  the  solid  walls,  providing 
an  explanation  for  some  of  the  more  obscure  re¬ 
lations  between  dielectric  loss  and  frequency.  A 
similar  proposal,  with  some  slight  variations,  was 
made  in  this  country  by  Murphy  and  Lowry  some 
two  years  ago. 

The  evidence  in  support  of  theories  of  this  char¬ 
acter  is  always  of  qualitative  nature  at  first.  This 
is  true  in  the  present  case.  Nevertheless,  it  has 
been  found  possible  to  build  up  analytical  expres¬ 
sions  involving  new  constants  of  the  materials 
which  are  continually  opening  up  new  possibilities 
of  experimental  check.  Many  such  experiments 
are  under  way  and  are  generally  confirmatory 
of  the  picture  as  presented.  While  it  is  possible 
that  such  experiments  may  in  many  cases  be 
explained  also  in  terms  of  other  theories,  there 
appears  to  be  no  doubt  that  the  phenomenon  re¬ 
ferred  to  constitutes  a  definite  and  very  important 
phase  of  dielectric  behavior. 

Lower-cost  rural-line 
practices  will  develop 

Ar  A  RECENT  gathering  of  industry  engi- 
.  neers  no  less  than  eleven  projects  in  six 
states  were  reported  on  which  the  costs  of  rural- 
line  construction  had  been  notably  reduced.  Some¬ 
times  the  motive  was  commercial,  sometimes  a  mat¬ 
ter  of  extending  service  as  a  company  policy.  In 
two  instances  the  chief  executive  had  imperatively 
ordered  “Do  it,”  and  it  was  done  regardless  of 
preconceived  barriers.  It  is  of  minor  importance 
by  just  how  many  dollars  costs  were  pared,  or 
yet  by  what  precise  expedients  of  lengthened 
spans,  shorter  poles,  shallower  settings,  or 
through  what  new  circuits,  the  thing  was  done. 
The  significance  is  that,  in  spite  of  the  vehement 
protests  of  the  reactionaries,  costs  were  cut  and 
the  problem  at  least  partly  solved — often  without 
sacrifice  of  service  values.  While  conceding  the 
extreme  suitability  of  high-grade  service,  one  en¬ 
gineer  a  bit  pathetically,  and  we  think  truly, 
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summed  up  the  opposition’s  viewpoint  when  he 
hazarded  the  concession  that  “90  per  cent  service, 
in  the  consumer’s  viewpoint,  is  better  than  no 
service  at  all.’’  Service  will  in  the  future  be  car¬ 
ried  yet  further  into  the  hinterlands. 

Dual-purpose  lighting 
assumes  its  rational  status 

SINCE  the  middle  of  last  year,  when  the 
Electrical  World  had  occasion  to  frown 
upon  exaggerated  claims  of  overenthusiastic  advo¬ 
cates  of  ultraviolet  radiation,  a  radical  change 
seems  to  have  taken  place.  Discussion,  papers 
and  lectures  have  now  become  more  rational.  A 
sensible  editorial  by  Dr.  M.  Luckiesh  in  the 
January,  1932,  Transactions  of  the  Illuminating 
Engineering  Society  could  well  be  the  creed  of 
those  who  are  called  upon  to  advise  the  public  on 
the  use  of  ultraviolet  radiation.  There  is  found 
there  a  definite  distinction  between  ultraviolet  as 
a  cure  or  treatment,  which  is  the  province  of  the 
medical  profession  and  the  medical  profession 
only,  and  ultraviolet  as  a  good  interior  substitute 
for  sunlight.  The  rays  are  not  set  forth  as  a  cure 
for  all  human  ills;  it  is  not  even  claimed  that  defi¬ 
nite  benefits  are  absolutely  established.  It  is 
merely  stated  that  the  human  race  has  always  be¬ 
lieved  in  sunlight,  and  that  the  introduction  of 
controlled  ultraviolet  radiation  in  mild  doses  at 
times  or  places  where  normal  sunlight  is  not  avail¬ 
able  cannot  produce  harm  and  can  be  expected  to 
result  in  some  benefit. 

New  lamps  that  make  it  possible  to  Introduce  a 
reasonable  amount  of  ultraviolet  into  general  il¬ 
lumination  open  a  new  and  inspiring  field  for  the 
illuminating  engineer  and  give  promise  of  becom¬ 
ing  excellent  load-building  agents.  Before  long 
every  lighting  problem  will  embrace  the  introduc¬ 
tion  of  a  reasonable  proportion  of  ultraviolet 
radiation. 

Manufacturers  of  lighting  equipment,  too, 
should  give  this  matter  their  serious  attention 
and  concentrate  on  the  design  of  all  types  of  dual- 
purpose  units.  The  introduction  of  ultraviolet 
will  help  eliminate  the  poor  fixture  which  has  been 
the  principal  cause  of  so  much  bad  lighting,  be¬ 
cause  the  design  of  dual-purpose  units  can  only 
be  undertaken  by  competent  men.  If  this  should 
eventuate,  ultraviolet  will  be  as  much  a  blessing 
for  the  eye  as  a  tonic  for  the  rest  of  the  body. 
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Va  nnevar 
Bush 


Distinguished  contributions 

'  to  research  and  education  have 
led  to  the  appointment  of  Dr. 

Vannevar  Bush  as  vice-president  and 
dean  of  the  newly  formed  school  of 
engineering  at  the  Massachusetts  Insti¬ 
tute  of  Technology,  following  nine 
years’  service  on  the  faculty  of  elec¬ 
trical  engineering,  where  he  has  been 
assistant  head  of  the  department  and 
professor  of  electric  power  transmis¬ 
sion.  Dr.  Bush’s  original  work  in  the 
field  of  calculating  instruments  ap¬ 
plicable  to  the  solution  of  network  problems.  Ids  studies  of 
dielectric  phenomena  and  of  stability  and  his  contributions 
to  vacuum-tube  development  have  won  him  high  reputation. 
His  career  as  a  teacher  has  been  no  less  notable,  and  for 
some  time  he  has  been  in  charge  of  graduate  study  and 
research  in  the  department. 

A  native  of  Everett,  Mass.,  Dr.  Bush  was  graduated 
from  Tufts  College  in  1913  and  three  years  later  was 
awarded  the  degree  of  doctor  of  engineering  at  Harvard 
University  and  the  Massachusetts  Institute.  After  a  short 
period  in  the  testing  department  of  the  General  Electric 
Company  he  returned  to  Tufts  to  teach  mathematics,  soon 
becoming  assistant  professor  of  electrical  engineering  at 
that  institution.  He  joined  the  Technology  faculty  in 
1923  to  undertake  a  comprehensive  study  of  the  under¬ 
graduate  electrical  engineering  curriculum.  During  absences 


of  Prof.  Dugald  C.  Jackson,  Dr.  Bush  has  been  acting  head 
of  the  department. 

For  the  development  of  the  product  integraph  Dr.  Bush 
was  awarded  the  Levy  medal  of  the  Franklin  Institute  in 
1928.  Recently  he  has  developed  a  differential  analyzer 
of  wide  application  in  engineering  calculations.  During 
the  World  War  he  conducted  researches  in  submarine 
detection  for  the  United  States  Navy,  and  he  now  holds 
the  commission  of  a  lieutenant  commander  in  the  Naval 
Reserve.  He  is  a  fellow  of  the  American  Institute  of 
Electrical  Engineers,  the  American  Academy  of  Arts  and 
Sciences  and  the  American  Physical  Society  and  is  a 
member  of  other  organizations  of  note.  With  Prof.  W.  H. 
Timbie  he  is  joint  author  of  "Principles  of  Electrical 
Engineering,”  and  he  is  also  the  author  of  "Operational 
Circuit  Analysis.” 


Utility  Purchasing 

and  the  Public  Interest 


By  HUGH  WHITE* 

fireside  lit  Alabama  Public  Sen'ice  Coiiimission 


SINCE  the  year  1920  it  has  been  recognized  by 
both  the  Congress  of  the  United  States  and  the 
legislatures  of  most  of  our  states  that  it  is  sound 
economics  and  within  the  scoj^e  of  reasonable  regulation 
to  require  that  before  any  transportation  line  or  utility 
plant  is  constructed,  except  ordinary  extensions  of 
existing  systems  in  the  usual  course  of  business,  it  must 
l)e  shown  that  there  is  a  reasonable  public  convenience 
and  necessity  to  be  served.  After  such  showing  is  made 
by  any  one  ])roposing  such  a  transix)rtation  line  or 
utility  jdant  governmental  sanction  is  evidenced  by  what 
is  called  a  certificate  of  convenience  and  necessity. 

d  ims  it  a])pears  that  governmental  authority  in  our 
country  has  reached  the  conclusion  that  a  public  utility, 
using  the  term  in  its  broadest  sense,  has  no  right  even 
to  he  horn  unless,  when  horn,  there  is  a  useful  service 
for  it  to  ])erform.  In  order  for  one  to  obtain  a  birth 
certificate  for  a  jiroposed  public  utility,  if  I  may  refer  to 
it  as  such,  it  is  necessary  to  show  to  the  national  or  to 
the  state  regulatory  authorities,  as  the  case  may  he,  not 
only  that  there  is  need  of  the  proposed  service,  hut  it 
must  also  he  shown  by  the  applicant  that  the  utility  can 
he  constructed  and  oj^erated  upon  such  cost  basis  as  will 
enable  the  ajiiilicant  to  render  the  proposed  service  at 
a  price  not  in  e.xcess  of  the  reasonable  value  thereof  to 
the  customer  when  all  competitive  agencies  and  other 
surrounding  circumstances  are  considered,  and  at  the 
same  time  earn  a  sufficient  return  to  maintain  the  utility 
])lant  in  gocxl  condition  and  procure  additional  funds  at 
reasonable  cost  to  make  future  extensions  of  the  plant. 

In  order  to  meet  the  requirements  involved  in  the 
proposed  installation  of  a  new  utility  project  the  pur¬ 
chasing  agent  must  co-ordinate  at  every  step  of  the  way 
with  the  construction  engineer,  and  both  of  them  with  a 
utility  e.xecutive  who  has  had  experience  in  the  field  of 
the  jiroposed  utility  operations  and  who  is  keenly  alive 
to  that  competition  which  is  present  and  which  can  he 
foreseen  within  at  least  the  ne.xt  few  years  to  come.  The 
initial  ]ilant  must  he  large  enough  to  meet  the  present 
demands,  with  some  margin  of  surplus  capacity  to  take 
care  of  increasing  demands.  Upon  the  wise  determina¬ 
tion  of  this  margin  of  surplus  capacity  will  depend  to 
a  large  extent  the  success  or  failure,  for  some  period 
at  least,  of  the  enterprise. 

\\  bile  the  executive  may  he  able  to  form  a  fairly 
correct  judgment  as  to  the  demand  of  the  present  and 

*Ad(lrcss  f'lcsciitcd  at  the  utility  gi'oup  of  the  Xatioiial  Pur¬ 
chasing  Agents'  Association,  Pinninghain,  Ala. 


Security  issues  of  both  holding  and 
operating  utilities  should  be  regulated. 
Adequate  return  only  avai  lable 
in  prosperous  periods. 

near  future  in  the  area  to  he  served  in  terms  of  classes 
and  numbers  of  customers,  and  the  construction  engineer 
may  he  able  to  appro.ximate  closely  the  standard  plant 
that  should  he  able  to  meet  such  demand,  both  of  them 
will  depend  in  a  large  measure  upon  the  assistance  of 
the  purchasing  agent,  who  knows  the  entire  field  of 
production,  of  equipment  needed,  is  familiar  with  the 
improvements  of  such  equipment  up  to  the  last  minute, 
and  can  at  the  same  time  select  that  equipment  which 
will  give  the  longest  life  of  usefulness  and  efficiency  and 
is  best  adapted  to  the  particular  service  here  called  for 
and  which.  u|K)n  an  over-all  consideration,  is  the  most 
economical. 

Why  public  interest  is  involved 

If  there  is  a  public  convenience  and  necessity  to  be 
served  in  any  city  or  community,  and  if  an  applicant 
l)roposed  to  spend  money  to  serve  it,  by  what  right  do 
the  federal  and  state  authorities  say  to  the  applicant 
that  he  must  also  be  able  to  show  that  he  can  render 
the  service  at  a  price  not  in  excess  of  the  reasonable 
value  thereof  to  the  customer  and  at  the  same  time,  in 
the  face  of  all  competitive  agencies,  earn  a  sufficient 
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margin  of  profit  to  enable  him  to  continue  his  plant  in 
good  condition  and  finance  necessary  future  extensions? 

If  it  had  been  and  were  the  rule  today  that  John  Doe, 
as  an  individual,  was  the  usual  builder  of  utility  projects, 
the  state  might,  so  far  as  the  public  interest  is  concerned, 
permit  him  to  spend  his  own  money,  ad  Uhitum,  to 
construct  and  operate  utility  projects  wherever  any  such 
service  was  needed.  If  experience  proved  he  could  not 
meet  all  these  requirements  so  as  to  be  able  to  carry  on 
for  at  least  a  few  decades  until  his  method  of  render¬ 
ing  service  might  be  superseded  by  some  more  efficient 
and  economical  methods,  the  chief  loss  might  be  his. 
The  loss,  however,  could  not  and  would  not  be  confined 
simply  to  the  individual  investor,  for,  as  is  usually  the 
case,  it  was  necessary  in  the  beginning  to  grant  him  a 
monopoly  of  the  particular  utility  service  in  the  area 
which  he  undertook  to  serve,  and  in  the  event  of  his 
failure  the  community  would  be  hampered  until  the  end 
of  his  monopolistic  franchise  with  an  operation  that  had 
become  inefficient,  uneconomical  and  unsatisfactory 
before  the  end  of  the  franchise  period  through  the 
utility’s  inability  to  earn  enough  to  maintain  itself  in 
good  condition  and  furnish  service  at  a  price  not  in 
excess  of  the  reasonable  value  thereof  under  those 
changed  conditions  which  are  inevitable  in  every  case. 

But,  as  we  all  know,  utilities  have  not  been  built,  are 
not  being  built  and  probably  in  the  future  will  not  be 
built  by  individual  investors.  Those  of  any  consequence, 
constructed  to  serve  any  considerable  number  of  people, 
have  been  and  will  continue  to  be  built  out  of  money 
contributed  by  thousands,  and  in  some  cases  of  millions, 
whose  savings  are  thus  invested  because  of  their  con¬ 
fidence  that  there  is  a  large  jniblic  need  for  the  utility 
service  to  be  rendered  and  that  those  charged  with  the 
installation  and  operation  of  the  utility  plant,  and  those 
charged  with  the  responsible  duty  of  supervising  its 
installation  and  operation,  will  exercise  a  sound  and 
informed  judgment,  such  as  to  give  assurance  of  a  con¬ 
tinuing  enterprise,  so  operated  as  not  to  drive  its 
customers  away,  but  to  win  them  in  increasing  numbers 
and  to  hold  them  by  being  able  to  give  good  service  at 
reasonable  cost  and  at  the  same  time  earn  for  such 
investors  a  reasonable  return  for  the  use  of  their  savings. 

Executives  are  trustees  for  investors 

During  the  past  year  the  people  of  our  country  have 
been  enabled  to  see.  as  probably  they  never  saw  before, 
that  the  millions  upon  millions  of  dollars  furnished  to 
make  these  large  utility  projects  possible  are  in  a  large 
measure  provided  out  of  the  savings  of  the  people,  either 
directly  or  through  the  medium  of  their  trustees,  the 
savings  banks  and  insurance  companies  of  the  country. 
This  has  been  made  to  stand  out  conspicuously  in  the 
picture  which  we  have  had  of  the  serious  situation  of 
the  rail  transportation  systems  of  the  country,  a  large 
]>er  cent  of  whose  bonds  have  been  purchased  out  of 
tbe  savings  of  the  people. 

Whatever  other  lessons  we  may  learn  from  that  situa¬ 
tion,  it  should  be  a  most  forceful  reminder  to  all  men 
who  initiate  and  operate  large  utility  enterprises  that 
they  are  trustees,  in  every  sense  of  the  word,  of  these 
funds,  and  should  deal  with  them  with  a  keen  sense  of 
their  responsibility  as  such  trustees. 

Because  of  this  big  fact  regulatory  laws  whicb  fail 
to  give  reasonable  power  of  regulation  over  security 


issues  of  every  sort  of  public  utility  are,  in  my  opinion, 
fatally  defective.  As  a  matter  of  fact,  the  regulation 
of  security  issues  may  be  classed  in  importance  to  the 
public  interest  as  second  only  to  the  regulation  of  rates 
and  service. 

In  what  I  have  said  I  have  had  reference  thus  far 
to  oi^erating  utilities  as  distinguished  from  the  utility 
holding  companies.  Utility  holding  companies  have  gone 
along  now  for  many  years  without  being  subject  to 
regulation,  with  such  exception  as  is  negligible  when  the 
whole  situation  is  considered.  I  am  fully  aware  that 
there  is  a  strong  opposition  among  many  of  the  utility 
magnates  to  any  sort  of  regulation  of  the  utility  holding 
companies.  Some  of  them  challenge  the  right,  either 
of  the  federal  or  state  government,  to  regulate  holding 
companies  in  any  particular.  I  shall  not  discuss  here 
the  legal  question  as  to  the  right  of  the  federal  or  state 
governments  to  regulate  them.  I  am  frank  to  say.  how¬ 
ever.  that  I  think  there  is  no  reasonable  basis  for  the 
view  that  the  federal  and  state  governments  are  without 
such  power. 

Of  this  I  am  certain — that  the  loss  of  billions  of 
dollars  of  the  savings  of  the  people  invested  in 
utility  holding  company  securities  within  the  last 
two  years  proves  beyond  question  the  necessity  for 
regulation  of  the  security  issues,  not  only  of 
the  operating  utility,  but  of  the  holding  com¬ 
panies  as  well. 

The  highly  inflated  prices  of  such  holding  company 
securities  existing  three  or  four  years  ago  have  melted 
away,  under  the  test  of  real  stable  earning  ability,  like 
the  mist  before  the  morning  sun,  leaving  nothing  but 
a  cheerless  dampness  made  by  the  tears  of  those  whose 
savings  have  vanished. 

If  this  situation  is  not  corrected  within  the  near  future 
the  violent  injury  done  to  the  public’s  confidence  in  these 
investments  will  be  reflected  in  a  lessened  confidence  in 
tbe  securities  of  tbe  operating  utilities,  which  constitute 
their  very  lifeblood. 

If  there  is  a  public  convenience  and  necessity  to  be 
served,  and  it  is  determined  that  the  birth  of  a  new 
utility  is  justified,  no  sooner  is  it  born  and  christened 
than  it  becomes  subject  to  another  sound  principle  of 
economics  and  reasonable  rule  of  regulation,  namely, 
that  during  all  its  days  it  must  carry  on  honestly,  effi¬ 
ciently  and  economically. 

This  rule,  which  was  implied  in  the  common  law, 
has  been  written  into  every  statute,  state  and  federal, 
which  comprehensively  deals  with  regulation. 

It  would  extend  my  discussion  beyond  reasonable 
scope  if  I  undertook  a  detailed  application  of  efficiency 
and  economy  to  the  multitudinous  going  operations  of 
the  utility.  I  must  content  myself  with  calling  to  your 
attention  the  necessity  of  the  exercise  of  eternal  vigilance 
by  tbe  purchasing  agent  and  his  associates  in  every  pur¬ 
chase  made,  bearing  in  mind  always  that 

in  times  of  prosperity  the  utility  will  be  expected 
to  operate  for  a  profit  that  is  not  in  excess  of  a 
fair  reutrn  and  when  times  are  bad,  as  they  are 
now,  and  the  utility  suffers  a  large  loss  of  business, 
equally  with  private  enterprises,  the  utility  can 
scarcely  hope  to  earn  an  adequate  return. 
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Effect  of 

inadequate  wiring 
on  customers’ 
voltage 


Thanks  to  co-oj)eration  be¬ 
tween  the  power  industry  and 
the  manufacturers  of  house¬ 
hold  appliances  using  fractional- 
horsepower  motors  the  washing  ma¬ 
chine  is  now  the  only  ai)pliance  not 
generally  eciuipj)ed  with  ai>proved 
motors  meeting  the  recommenda¬ 
tions  of  the  joint  committee  of  which 
the  author  is  chairman.  .V  critical 
situation  is  developing,  however, 
through  the  unwillingness  of  certain 
washing  machine  manufacturers  to 
use  only  approved  motors  on  their 
products.  This  situation  is  being 
aggravated  by  the  increasing  keen¬ 
ness  of  conij^etition  for  electric  re¬ 
frigeration  business.  Unless  the 
utilities  take  certain  and  definite 
action  to  require  manufacturers  of 
these  household  appliances  to  con¬ 
fine  themselves  to  the  use  of  ap¬ 
proved  motors  the  effect  on  voltage  regulation  and  profit 
ahleness  of  service  will  he  adverse  and  far  reaching. 

Since  1926  negotiations  between  the  power  companies 
and  the  manufacturers  looking  toward  the  use  of  ap¬ 
proved  motors  on  domestic  appliances  have  borne  much 
fruit.  Other  things  being  equal,  consumer  and  utility 
interests  are  best  served  through  the  use  of  motors  tak¬ 
ing  the  lowest  starting  currents.  Approved  motors  in 
general  limit  starting  currents  to  15  amp.  in  ratings  of 
from  i  to  ^  hp.,  and  in  these  sizes  maximum  apparent 
efficiencies  range  from  30  to  44  per  cent  in  refrigerator 
and  oil  burner  motors  and  from  24  to  35  per  cent  in 
motors  for  driving  washing  machines  and  dish  washers. 
Refrigerator  and  oil  burner  manufacturers  have  lived 

*I'rom  a  paper  before  the  Xezi’  Etifilaitd  Dhision,  X.E.L.A., 
Cotiniiercial  and  Public  Relations  Sections 


The  importance  of  adequate  wiring  and  of  approved 
motors  is  shown  in  this  chart  from  a  group  of  six  apart¬ 
ments,  each  of  which  is  equipped  with  a  well-known 
make  of  refrigerator  requiring  a  15-amp.  starting  cur¬ 
rent.  Approved  motors  are  used,  but  the  wiring  is  in¬ 
sufficient,  even  though  installed  to  Code  standards. 
Voltage  variations  ran  from  4  to  19  volts.  The  effect  of 
using  25  and  30-amp.  unapproved  motors  can  be 
imagined.  Radio  reception  is  virtually  ruined  in  this 
apartment  group  by  the  voltage  variations  experienced. 


up  to  their  agreements  to  use  approved  motors  during 
the  three  years  which  have  elapsed  since  the  negotiations 
with  the  utilities  were  completed.  A  few  exceptions  have 
been  noted,  but  in  every  case  corrections  have  been  made 
within  a  reasonable  time.  More  recently  dish  washer 
makers  have  adopted  a  co-operative  policy.  It  may  he 
confidently  asserted  that  had  not  efforts  been  made  by  a 


The  purchasing  agent  and  his  associates  will  err.  and  are  capable  of  doing  worth-while  things  and  have  the 
to  the  utility’s  hurt,  if  they  ever  lose  sight  of  the  fact  courage  to  undertake  them  will  not  be  deterred  by  this 
that  the  public  demands  that  the  utility  operate  at  a  from  putting  forth  the  best  that  is  in  them,  even  though 

margin  of  profit  which  at  no  time,  however  prosperous,  their  chief  reward  is  the  consolation  that  they  are 

shall  exceed  the  measure  of  a  fair  return,  no  matter  helping  to  do  something  which  contributes  in  no  small 
what  profits  private  enterprises  may  be  reaping  during  way  to  the  larger  development  of  their  fellows,  and  a 
such  period  of  prosjjerity.  progress  not  only  in  what  is  l^est  in  things  material  but 

It  is  not  an  easy  task,  and  sometimes  it  doubtless  in  things  which  have  a  large  part  in  the  social  and 

apj)ears  to  you  to  be  a  thankless  task,  but  real  men  who  cultural  betterment  of  the  people. 


Insist  on  Use  of  Approved  Motors 


By  L.  L  ELDEN* 

Chairman  Joint  Committee  on 
Practional-Horscpoiver  Motors, 
X.E.L.A.  and  X.E.M.A. 


570 


ELECTRICAL  WORLD  — March  26,1932 


group  of  utility  representatives  to  secure  approved 
motors  for  appliances  in  general  it  would  have  been  im¬ 
possible  to  have  realized  the  present-day  development 
in  the  use  of  refrigerators  and  oil  burners.  At  the  very 
least  this  development  has  been  secured  with  a  minimum 
of  expense  to  utilities  for  service  capacities  and  a  similar 
minimum  expense  to  users  who  have  for  the  most  part 
been  able  to  attach  such  devices  directly  to  existing  house¬ 
hold  wiring  without  the  necessity  of  reinforcing  it  on 
account  of  the  starting  currents  involved.  Unquestion¬ 
ably  this  has  saved  the  utilities  millions  of  dollars  and 
given  them  business  which  would  have  been  very  difficult 
to  serve  profitably  if  the  older  types  of  motors  had  been 
continued  in  use. 

Only  five  manufacturers  make  approved  motors 
for  washing  machines 

Only  five  manufacturers  now  make  a])proved  motors 
for  washing  machines,  all  other  motor  makers  having 
ceased  the  production  of  these  motors.  If  the  use  of 
approved  motors  were  required  by  utilities  and  the  pro¬ 
duction  of  the  unapproved  motors  discontinued,  the  cost 
(hfferential  which  now  causes  so  much  trouble  would  dis¬ 
appear.  The  prices  which  now  prevail  for  washing  ma¬ 
chine  motors  are  materially  less  than  those  in  effect  for 
refrigerator  and  oil  burner  motors.  This  fact  is  arous¬ 
ing  the  interest  of  some  of  the  refrigerator  makers  who 
are  now  using  approved  motors,  since  by  a  change  to 
cheaper  motors  their  manufacturing  costs  can  be  re¬ 
duced. 

The  selling  prices  of  approved  motors  for  washing 
machines  range  from  $1.30  to  $1.50  in  excess  of  the  cost 
of  unapj)roved  types.  Approved  refrigerator  type 
motors  sell  for  $3.50  to  $5  more  than  washing  machine 
motors.  Under  accounting  methods  usually  followed  by 
manufacturers  of  electrical  products  this  difference  of 
from  $3.50  to  $5  would  become  $14  to  $20  when  in¬ 
cluded  in  the  cost  of  the  manufactured  product. 

Such  a  reduction  in  cost  would  place  the  manufacturer 
using  low-cost  refrigerator  motors  in  a  position  to  make 
a  sweeping  reduction  in  the  sales  price  of  his  product, 
provided  of  course  that  his  machines  are  accepted  on 
utility  lines,  as  are  washing  machines  equipped  with 
similar  motors.  In  the  refrigerator  field,  as  in  every 
other  successful  merchandising  operation,  competition  is 
becoming  severe  as  the  result  of  the  offering  of  low-cost 
refrigerators  by  an  ever-increasing  number  of  makers. 
It  may  be  that  refrigerators  will  later  fall  into  the  same 
class  as  washing  machines,  where  competition  has  re¬ 
duced  the  business  to  one  of  little  profit  for  the  manu¬ 
facturers  in  many  cases.  Rapid  reductions  in  selling 
prices  of  refrigerators  are  concentrating  the  attention  of 
manufacturers  to  production  costs,  with  the  fear  that  the 
present  low  cost  of  high  starting  current  motors  used  on 
washers  may  lead  to  their  adoption  for  refrigerators. 
Already  one  large  refrigerator  maker  is  circularizing  cer¬ 
tain  utilities  as  to  their  acceptance  of  such  motors  for 
refrigerator  operation.  A  general  movement  of  this  kind 
will  prove  disastrous  to  the  further  development  of  an 
c.xtensive  use  of  electric  refrigerators. 

Negotiations  with  washing  machine  and  motor  manu¬ 
facturers  during  the  past  five  years  have  signally  failed 
for  a  number  of  reasons,  the  principal  one  being  the  fail¬ 
ure  of  the  utilities  to  support  their  representatives  and 
to  enforce  an  agreement  reached  early  in  1930  covering 
the  use  of  approved  motors  on  washing  machines  and 


all  other  motor-driven  appliances.  Because  of  this  lack 
of  concerted  action  on  the  part  of  the  utilities,  washing 
machine  makers  have  continued  to  equip  their  product 
with  unapproved  motors.  Price  cutting  by  motor  manu¬ 
facturers  has  resulted  in  the  maintenance  of  a  substan¬ 
tial  price  differential  between  approved  and  unapproved 
washing  machine  motors.  Some  washing  machine  makers 
utilize  this  cost  differential  as  well  as  other  questionable 
tactics  to  support  their  position  in  defying  utility  re- 
qurements.  Exceptions  to  this  general  situation  may  lie 
found  in  the  cases  of  several  washing  machine  makers 
who  have  recently  voluntarily  adopted  approved  motors. 
Justice  would  seem  to  require  giving  such  manufac¬ 
turers  preference  over  others  in  marketing  their  products. 

In  the  past  five  years  more  than  4,000,000  unapproved 
motors  have  been  added  to  central-station  systems.  Sub¬ 
stantial  expenditures  have  been  made  to  serve  this  load, 
and  in  view  of  the  fact  that  the  average  income  received 
per  washing  machine  under  modern  promotional  rates 
does  not  exceed  60  cents  per  year,  it  may  be  questioned 
whether  the  actual  cost  of  the  service  rendered  is  re¬ 
covered  by  the  operating  companies.  Data  from  certain 
large  metropolitan  systems  indicate  an  allocated  i)lant 
investment  of  from  $15  to  $-K)  per  washing  machine 
.served.  This  revenue  is  figured  on  the  basis  of  an  aver¬ 
age  use  per  machine  of  52  hours  per  year,  giving  an 
energy  consumption  of  12  kw.-hr.  with  an  average  watt¬ 
age  of  225,  the  rate  being  5  cents  per  kilowatt-hour.  In 
some  quarters  it  has  been  assumed  that  the  cost  of  serv¬ 
ing  this  type  of  load  is  negligible,  but  the  contrary  is  the 
truth. 

All  that  is  needed  is  concerted  and  definite  action  by 
the  utilities  to  require  the  use  of  approved  motors  only 
on  all  appliances,  to  do  away  with  the  present  threat  to 
the  refrigerator  situation  and  danger  to  service  in  gen¬ 
eral.  The  desired  action  involves  no  higher  costs  for  the 
consumer  either  for  the  manufactured  jwfKluct  or  its 
operation.  A  few  companies  cannot  win  the  battle,  and 
prompt  action  on  the  part  of  the  utilities  will  benefit  all 
concerned. 

T 

Nearly  50,000  New 
Farm  Customers 

In  spite  of  the  depression,  rural  electrification  showed 
a  gain  of  nearly  8  per  cent  in  1931,  according  to  a 
survey  recently  completed  by  the  Statistical  Research 
Department  of  the  National  Electric  Light  Association. 
During  the  year  48,940  additional  farms  were  added  to 
the  number  already  using  electric  service  from  public 
utility  lines,  bringing  the  total  number  served  to  prac¬ 
tically  700,000. 

previous  survey  by  the  ass(x:iation’s  rural  electric 


Growth  of  Rural  Electrification  in  the  United  States 


December  3 1 

Electrified 

December  31 

Electrified 

of  Year 

Farms 

of  Year 

Farms 

1923 

177,500 

1927 

392,000 

1924 

205,000 

1928 

506,000 

1925 

246,000 

1929 

576,000 

1926 

309.000 

1930 

650,000 

1931 .  698,786 
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service  committee  showed  that  at  the  end  of  1923  tliere 
were  177,500  farms  obtaining  service.  During  the  eight 
years  since  that  time  the  number  of  electrified  farms 
has  increased  three  times.  The  table  on  page  371  gives 
an  approximate  estimate  of  the  growth  of  this  service  in 
this  period,  revised  to  conform  with  the  1930  Census  of 
Agriculture. 

The  number  of  electrified  farms  in  the  various 
geograjdiic  areas  and  their  net  increa.se  during  the  year 
are  shown  in  the  table  opposite. 

Another  tahnlation,  not  here  reproduced,  shows  the 
increase  and  the  degree  of  electrification  by  states. 
Regionally  the  electrification  ranges  from  53.2  per  cent 
in  the  Pacific  states  and  41.9  |)er  cent  in  New  England 
to  2.0  ])er  cent  in  the  West  South  Central  states,  the 
average  for  the  entire  country  being  11.1  per  cent. 
Among  the  states  California  leads  with  electric  service 


Estimated  Number  of  Farms  Added  During  1931  in  the 
Various  Census  Divisions  of  the  United  States 


— Number  of  Farms  Served-^ 

on  on  Farms  Per  Cent 

Geographic  Divisions . De<’.  31,  1931  Dec.  31,  1930  .4dded  Increase 

New  England .  52.237  48.996  3,241  6.6 

Middle  Atlantic .  104,911  96.342  8,569  8.9 

East  North  Central .  166.893  151,113  15,780  10.4 

West  North  Central .  89,717  82.283  7.434  9.0 

South  .Atlantic .  47,958  42,539  5.419  12.7 

East  South  Central .  31,513  29,949  1,564  5.2 

West  South  Central .  22,170  21,438  732  3.4 

Mountain .  44.308  42.536  1.772  4.2 

Pacific .  139.079  134.723  4.356  3.2 

Total  United  States .  698.786  649,919  48.940  7.5 


to  63.8  ])er  cent  of  the  entire  number  of  farms. 
Massachusetts,  Rhode  Island,  Connecticut,  Utah  and 
W'ashington  each  has  more  than  50  per  cent. 


T  T  ▼ 


Steel  Cells  for  2, 300- Volt  Feeder  Control 


Steel-cell  constructitjn  was  employed  at  the  Faraday 
Street  substation  of  the  Worcester  Electric  Light  Com- 
])anv,  a  subsidiary  of  the  New  England  Power  Associa¬ 
tion,  to  speed  up  erection,  minimize  compartment-wall 
thickness,  provide  increased  protection  to  operators, 
reduce  fire  risk  and  facilitate  the  isolation  of  electrical 
faults  in  the  2,300-volt  section  of  the  building.  The  con¬ 
ventional  feeder  is  normally  supplied  from  the  2,300-volt 
main  bus  through  a  three-phase  oil  circuit  breaker 
mounted  in  a  compartment  5  ft.  4  in,  deep  x  3  ft.  wide  x 
7  ft.  high.  Disconnecting  switches  enable  the  breaker  to 
be  thrown  upon  either  bus  or  byjiassed  by  feeding  from 
the  auxiliary  bus  direct  to  the  outgoing  line.  Disconnect¬ 
ing  switches  are  mounted  in  steel  cells  and  segregated  in 
phase  by  transite  barriers.  The  height  of  circuit-breaker 


Steel  plates  isolate  2,300-volt  breakers  in 
city  substation 


Have  Many  Advantages 

cell  used  enables  the  maintainer  to  enter  the  cell  without 
stooping.  In  addition  to  the  hinged  steel  doors  on  each 
side  of  the  cell  opening  directly  on  an  aisle  on  each  side, 
a  third  smaller  door  is  available  in  the  upper  j^art  of  the 
panel  to  enable  the  operator  to  reset  an  open  breaker  from 
the  outside  without  opening  the  main  door.  \'entilation 
of  cells  is  aided  by  screened  holes  at  the  top  and  bottom 
of  each  cell  on  the  opposite  sides  of  the  compartment. 


Cross-section  of  2,300-volt  bus,  switch  and 
breaker  connections 
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Contractors  and  Labor 


Collusion  allesed  between  electrical  con¬ 
tractors  and  union  labor  in  New  York. 
Evidence  oF  a  national  organization  sug¬ 
gested. 

Serious  implications  For  electrical  industry. 

Rumors  have  been  prevalent  in  the  electrical 
industry  of  a  national  eflfort  to  develop  restrictive 
-and  intimate  relations  between  a  grouj)  of  electri¬ 
cal  contractors  and  union  labor  in  each  locality.  The 
basic  object  of  the  effort  is  said  to  be  to  permit  con¬ 
tractors  to  parcel  construction  work  among  themselves 
at  predetermined  prices  and  the  method  used  to  make 
this  possible  is  to  associate  with  local  electrical  unions 
whereby  labor  enforces  the  plan  in  return  for  collections 
and  donations  for  the  union  from  the  contractors.  It 
is  further  alleged  that  only  a  minority  of  the  electrical 
contractors  are  in  the  favored  contractor  group  in  each 
city  and  that  competing  contractors  are  being  forced  to 
the  wall  by  the  effective  use  of  the  union  labor  weapons. 

Is  there  any  basis  of  truth  in  these  rumors?  On 
March  16  fifteen  members  of  Local  No.  3  of  the 
International  Brotherhood  of  Electrical  Workers  in 
New  York  obtained  an  order  again.st  H.  L.  Broach, 
president  of  the  International  Brotherhood  of  Electrical 
Workers,  and  officers  of  Local  No.  3  to  appear  before 
Supreme  Court  Justice  Glennon  and  show  cause  why 
they  should  not  refrain  from  “further  persecuting”  these 
fifteen  members  of  the  union.  The  affidavits  of  the  fif¬ 
teen  men  in  their  complaint  allege  the  following; 

1.  That  the  regime  of  Mr.  Broach  does  not  permit  an  electri¬ 
cian  to  accept  a  job  unless  approved  by  the  union. 

2.  That  favored  union  men  receive  sinecures  and  those  in  di.-- 
favor  are  fined  if  they  are  accepted  by  employers  for  such  work. 

3.  That  union  officials,  working  with  the  Electrical  Contrac¬ 
tors’  Asswiation  of  New  York,  form  a  “ring”  which  uses  the 
union  to  harass  competitors  and  so  parcel  out  the  most  profitable 
contracts  among  themselves. 

4.  That  a  combination  of  the  union  and  their  favored  cirntrac- 
tors  made  an  agreement  whereby  the  employers  paid  20  cents  an 
hour  per  man  employed  to  the  Union  Co-operative  Insurance 
Association  of  Washington,  D.  C.,  of  which  Mr.  Broach  is 
president,  for  life  insurance  on  union  members,  although  the 
company  has  no  legal  right  to  do  business  in  New  York. 

5.  That  the  union  employers’  combination  is  nation-wide,  alleg¬ 
ing  that  when  an  employer  accepted  a  contract  in  Baltimore 
which  he  had  been  “warned”  not  to  take,  his  jobs  on  pui)lic 
schools  in  New  York  were  tied  up  and  he  was  forced  into  bank¬ 
ruptcy. 

One  of  the  members,  Mr.  I^deman,  in  his  affidavit 
alleged  as  follows: 

“It  is  my  belief  that  the  funds  have  been  used  to 
fasten  on  the  people  of  the  city  of  New  York  a  veritable 
racket  participated  in  by  certain  favored  contractors  and 
certain  favored  members  of  the  union  who  are  willing 
to  take  the  dictation  of  the  Broach  regime  without  ques¬ 
tion.  It  is  my  belief  that  the  large  amounts  of  money 
from  this  enormous  fund  have  been  used  for  political 
purposes  to  stifle  threatened  investigation  of  the  racket.” 

Last  April  the  Missouri  Supreme  Court  approved  an 
agreement  whereby  the  Electrical  Employers’  Associa¬ 
tion,  a  contractor  group ;  the  Electrical  Approval  Bureau, 


an  inspection  board,  and  the  Electrical  Protective  Asso¬ 
ciation — all  of  St.  Louis — admitted  to  violation  of  state 
anti-trust  laws  and  a  revocation  of  their  charters.  Simi¬ 
lar  judgment  against  a  fourth  organization,  the  Electrical 
Listing  Bureau,  a  cost-estimating  agency,  was  suspended 
on  condition  that  price-fixing  practices  l)e  abandoned. 

At  the  preliminary  hearings  St.  Louis  contractors  tes¬ 
tified  that  there  was  an  agreement  among  them  to  charge 
a  minimum  of  33;^  per  cent  profit,  that  each  contractor 
had  to  belong  to  each  of  the  four  St.  Louis  organiza¬ 
tions  to  do  business  and  that  failure  to  comply  with  the 
regulations  imposed  by  those  who  dominated  the  asso¬ 
ciations  resulted  in  harassment,  labor  difficulties  and 
loss  of  contracts.  Each  contractor  was  comiielled  to  pay 
to  the  Electrical  Protective  Association  $2.80  per  day 
for  each  union  man  employed  for  insurance.  The  wage 
scale  of  union  labor  to  the  public  was  $16  a  day,  but 
the  union  worker  received  only  $13.20  a  day.  At  the 
time  of  the  agreement  the  Missouri  Attorney-General 
said  similar  organizations  operating  in  Kansas  City 
would  be  warned. 

Several  other  cities  are  said  to  have  local  organizations 
working  along  similar  lines  and  many  believe  a  national 
organization  movement  is  back  of  each  local  situation. 

Serious  implications  involved 

Evidence  has  not  been  presented  to  give  the  electrical 
industry  the  facts  about  each  local  as  well  as  the  national 
situation.  Enough  evidence  is  available,  however,  in 
some  localities  to  create  the  impression  that  there  is  some 
degree  of  collusion  between  electrical  contractors  and 
local  electrical  unions.  It  is  apparent  that  if  an  exclusive 
group  of  contractors  do  affiliate  with  a  local  union  to 
do  business  by  playing  each  other’s  game  there  imme¬ 
diately  arises  opportunities  for  abuse  and  restrictive 
practices.  The  object  of  the  electrical  industry  is  to 
develop  the  electrical  market  under  oj^en  competitive 
conditions,  whereby  the  public  receives  value  for  its 
expenditures  and  the  electrical  sales  and  contracting 
agencies  make  fair  profits. 

It  is  the  general  ojfinion  that  electrical  contractors 
are  too  fiercely  competitive  and  too  numerous,  with  a 
resultant  decrease  in  adequacy  of  their  electrical  installa¬ 
tions  and  in  their  profits  as  contractors.  No  one  should 
blame  the  contractors  in  any  constructive  program  for 
bettering  their  commercial  position.  But  a  close  affilia¬ 
tion  of  a  certain  group  of  contractors  with  union  labor 
has  inherent  elements  that  lead  to  bad  practices  and  that 
jeopardize  the  future  development  of  the  industry 
market. 

This  is  an  all-industry  problem.  It  is  sufficiently 
serious  to  merit  industry  investigation  and  study.  It 
should  be  approached  openly  and  fairly  and  the  facts 
should  be  made  public.  This  kind  of  [)roblem  is  solved 
only  by  open  investigation  and  full  publicity.  In  the 
interest  of  themselves  and  of  the  public  all  electrical 
groups  should  unite  and  make  a  fair  and  impartial 
investigation  of  conditions.  Only  by  this  metho<I  can 
intelligent  conclusions  be  made  and  definite  action 
undertaken. 
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I.SOO-kva.  (2,000  kva.  with  forced-air  cooling)  trans¬ 
former  with  metal-clad  switchgear  forms  a  complete  unit 
for  application  in  primary  networks.  Provision  for  satis- 
faaory  operation  with  equipment  submerged  permits  in¬ 
stallation  in  subsurface  vaults.  (A)  Equipment  for  auto¬ 
matically  changing  transformer  taps  under  load.  (B) 
Primary  disconnecting  and  grounding  switch  compart¬ 
ment  with  cable  potheads.  (C)  Tertiary  winding  ter¬ 
minal  box.  (D)  Compartment  containing  equipment 
controlling  vault  ventilating  fans,  transformer  cooling 
fans  and  transformer  secondary  breaker  as  a  function  of 
transformer  temperature.  (E)  Oil  circuit  breaker  com¬ 
partments.  (F)  Pothead  outlets  for  feeder  cables.  (G) 
Compartment  containing  relaying,  metering  and  control 
equipment.  (11)  Improved  door  clamps  require  only  a 
few  turns  of  half  the  number  of  bolts  of  previous  meth¬ 
ods,  when  opening  or  resealing  compartments. 


Photon  throuiih  rourtesi  of 
(Jtnrrul  EUetrie  Vompany 


Some  Developments 


Primary  Network  Units 


Switchgear  portion  of 
unit  with  two  breaker 
compartments  open.  (A) 
250,000-kva.  interrupting 
capacity  breaker  with 
mechanism  in  position  to 
be  installed  in  unit.  (B) 
Breaker  in  operating  po¬ 
sition.  (C)  Swinging 
cranes  facilitate  handling 
of  compartment  doors. 


Each  breaker  compart¬ 
ment  is  arranged  to  form 
an  air  bell  when  the  door 
is  bolted  in  place,  being 
open  at  the  bottom. 
With  the  equipment  sub¬ 
merged  15  ft.,  water  will 
not  rise  sufficiently  in  the 
compartment  to  interfere 
with  operation.  (A)  Oil 
circuit  breaker  tank.  (B) 
Motor-operated  mecha¬ 
nism.  (C)  Permanently 
installed  elevating  mech¬ 
anism.  (D)  Lamps  to 
indicate  breaker  position 
through  red  and  green 
lenses  in  door.  (E)  Con¬ 
trol  cables  to  relay  com¬ 
partment. 
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Top  of  transformer  end  of  switchgear  showing  compartments  prior  to 
filling  with  compound.  (A)  Connections  to  transformer.  (B)  Bushings 
to  current  transformer  compartment.  (C)  Current  transformer  compart¬ 
ment  with  buses  connecting  current  transformers  to  stationary  portion  of 
primary  disconneaing  device  for  transformer  secondary  breaker.  (D)  Bus 
companment  with  connections  from  breaker  primary  disconneaing  devices 
to  bus.  (E)  Feeder  breaker  current  transformer  compartment.  (F)  Pot- 
head  for  feeder  cable  connection.  (G)  Wiping  sleeves. 


Right-hand  panel  of  relay  and  meter  corppartment  swung 
out,  illustrating  accessibility  of  panel  wiring.  Access  to 
the  back  of  the  left-hand  panel  is  gained  by  swinging  this 
panel  in  a  similar  manner.  This  arrangement  of  the 
panels  permits  maximum  accessibility  in  minimum  space. 


Interior  of  compartment  containing  relaying,  metering  and  con¬ 
trol  equipment.  Relays  and  meters  are  mounted  on  two  swinging 
panels.  On  the  panel  to  the  right  are  grouped  instruments  as¬ 
sociated  with  the  transformer  secondary  breaker  and  on  that  to 
the  left  devices  for  the  feeder  breakers.  All  instruments  are  ac¬ 
cessible  for  inspeaion  and  adjustment  with  panels  in  fixed  posi¬ 
tion  as  shown  and  wiring  is  extended  to  terminal  blocks  on  the 
back  wall  of  the  compartment.  Control  leads  from  the  oil  cir¬ 
cuit  breaker  compartments  are  of  lead-covered  cable  and  enter  the 
compartment  through  wiped  joints. 
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Charging  Current 

Electr 

By  A.  W.  SIMON  and  L.  C.  KRON* 

Tennessee  Coal,  Iron  &  Railroad  Company, 

Birminfiham,  Ala. 

Underlying  laws  analyzed. 

Improved  instrumentation  aids  basic 
experiments. 

Charging  current  the  fundamental 
variable. 


WHILE  numerous  articles  have  been  , published 
on  the  Cottrell  electrical  precipitation  process, 
the  fundamental  theory  of  the  process  has  re¬ 
ceived  hut  scant  attention.  Quantitatively  very  little  is 
jjenerally  available  regarding  the  principles  involved. 
Many  ojierators  are  still  in  the  dark  regarding  the 
etYect  of  voltage,  current,  velocity,  size  of  discharge 
electrode,  etc.,  on  the  percentage  removal ;  i.e.,  the  “pre¬ 
cipitation  efficiency.” 

Hitherto  the  only  method  of  quickly  and  accurately 
measuring  smoke  concentration  has  been  the  tedious  and 
unsatisfactory  filter  scheme  in  which  a  measured  volume 
of  gas  is  drawn  ofY  and  the  resulting  deposit  weighed. 
To  overcome  this  handicap  a  smoke  concentration  meter 
was  devi.sed.  The  instrument  depends  on  the  fact  that 
when  a  l)eam  of  light  is  passed  a  fixed  distance  through 
a  gas  containing  suspended  material,  the  fractional  part 
of  the  transmitted  light  depends  on  the  concentration  of 
the  suspended  material.  The  strength  of  the  light  trans¬ 
mitted  is  measured  by  a  thermopile-milliammeter  com¬ 
bination,  with  a  calibration  chart  giving  the  concentration 
in  terms  of  the  observed  emerging  intensity.  Two  meters 
were  used,  one  on  the  inlet  and  one  on  the  outlet  side 
of  the  precipitator. 

To  produce  a  constant  smoke  a  modification  of  the 
oil-smudging  apparatus  developed  by  Tolman  and  his 
colleagues  {Journal  American  Chemical  Society,  Vol.  91 ) 
was  used.  Lubricating  oil  is  dropped  at  a  regulated  rate 
into  a  copper  U-tube  immersed  in  a  lead  bath,  maintained 
at  a  temjjerature  of  480  deg.  C.  by  a  Bunsen  burner,  and 
thus  vaporized,  while  a  stream  of  air  is  blown  simultane¬ 
ously  through  the  U-tube.  This  air  stream  recondenses 
the  oil  in  the  form  of  a  fine  mist  and  serves  to  carry  it 
out  of  the  apparatus. 

The  precipitator  used  in  the  experiments  consists  of 
a  horizontal  iron  pipe,  through  which  the  smoke-laden 
gas  flows,  with  a  discharge  electrode  in  the  form  of  a 
wire  extending  along  the  axis  of  the  pipe  and  supported 
by  means  of  insulators  made  of  “Pyrex”  cane.  The  wire 

*Abstract  of  paper  entitled  “Electrieal  Precipitation,"  pre¬ 
sented  at  recent  A.I.E.E.  zointer  eonz'cntion. 
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ical  Precipitation 


is  adjusted  to  center  by  sighting  through  four  sets  of 
pee])  sights  and  adjusting  the  insulators.  The  high- 
tension  current  is  supplied  by  the  lead-in,  which  enters 
through  a  bushing  (made  of  “Pyrex”  capillary  tubing). 
The  effective  treater  length  is  from  the  center  of  the 
inlet  pipe  to  the  center  of  the  outlet  pipe.  If  desired, 
the  length  of  discharge  electrode  can  he  fixed  exactly 
by  sli})ping  a  tube  over  the  wire,  thus  limiting  the  dis¬ 
tance  over  which  corona  forms. 

The  precii)itator  is  set  on  a  slight  incline  so  that  the 
precipitated  oil  runs  out  of  the  precipitator  pipe  and  into 
the  end  bells,  from  which  it  is  removed  from  time  to 
time. 

It  would  be  desirable  to  use  high-tension  direct  cur¬ 
rent  for  the  experiments ;  however,  since  this  is  difficult 
to  generate,  we  chose  pulsating  alternating  current  rec¬ 
tified  by  means  of  a  kenotron.  In  the  case  of  the 
kenotron  it  may  lie  assumed  that  there  is  a  negligible 
dro])  across  the  kenotron  during  the  transmitting  cycle, 
so  that  the  secondary  voltage  can  be  calculated  from  the 
applied*  primary  voltage,  or  in*  most  cases  the  phenomena 
can  be  expressed  directly  in  terms  of  the  primary  volt¬ 
age,  to  which  the  secondary  voltage  is  simply  propor¬ 
tional. 

The  secondary  current  was  measured  by  means  of  a 
direct  current  milliammeter.  It  would  have  been  bet- 
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Fig.  1 — Schematic  diagram  of  precipitator 


ter,  of  course,  to  use  double-wave  rectification  ;  however, 
it  is  not  likely  that  the  phenomena  would  be  essentially 
different,  and  we  chose  single-wave  rectification  for  the 
sake  of  economy. 

The  kenotron  was  rated  at  30,000  volts,  100  milli- 
amperes,  although  only  about  1  milliampere  was  used 
in  the  experiments.  The  voltage  applied  to  the  primary 
of  the  high-tension  transformer  was  regulated  with  an 
induction  regulator. 

Relation  betiveen  inlet  and  outlet — The  experimental 
results  show  that  over  a  considerable  range  proportion¬ 
ality  exists  between  outlet  and  inlet  concentration.  This 
greatly  simplifies  further  experimentation. 

While,  strictly  speaking,  in  order  to  determine  the 
relation  between  the  precipitation  efficiency  and  the 
length  of  pass,  the  length  of  the  precipitator  tube  itself 
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Fig.  2 — Wiring  of  energy 
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Fig.  6  —  Efficiency-voltage 
relation  with  various  dis¬ 
charge  electrode  diameters 
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would  have  to  be  varied,  in  a  tube  treater  the  effective 
length  of  the  treater  can  be  varied  also  by  changing  the 
length  of  the  discharge  electrode.  This  can  be  done  by 
slipping  a  tube  over  a  section  of  tlie  discharge  electrode, 
thus  cutting  down  the  corona. 

The  experiment  is  to  hold  the  inlet  concentration 
constant  and  vary  the  exposed  length  of  discharge 
electrode. 

The  relation  between  precipitation  efficiency  and  gas 
velocity  agreed  closely  in  both  theory  and  experiment. 
In  regard  to  the  relation  to  secondary  current  values, 
this  current,  and  to  some  extent  the  voltage,  was  affected 
by  the  concentration  of  smoke  entering  the  jweeipitator. 
Thus,  it  was  noted  that  the  admission  of  smoke  to  the 
])recipitator  always  resulted  in  a  drop  in  the  secondary 
current  and  that  this  drop  increased  with  the  concentra¬ 
tion  of  admitted  smoke.  Paradoxically,  a  precipitator 
actually  takes  less  current  when  under  load  than  when 
idle.  This  is  due  to  the  fact  that  when  no  suspended 
material  is  present  the  energy  is  wasted  in  carrying  gas 
ions  across  the  space  between  electrodes  against  gas 
friction. 

The  relation  between  the  current  and  voltage  for  con¬ 
centric  cylinders  and  air  is  web  known.  It  is  of  interest 
to  examine  how  the  corona  characteristic  of  such  a  system 
is  modified  by  the  presence  of  a  dispersoid.  Accordingly, 
characteristic  curves  of  the  particular  precipitator  were 
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obtained  with  clean  air  and  smoke-laden  air  in  the  pre- 
cipitator. 

The  results  are  exhibited  in  Fig.  3.  The  upi)er  curve 
1  represents  the  corona  characteristic  for  clean  air  or  gas ; 
the  other  three  the  same  for  various  definite  concentra- 
trations  of  smoke-  or  mist-laden  air.  These  lower  curves 
represent  the  corona  characteristics  for  a  precipitator 
under  various  working  conditions.  The  amount  by  which 
the  current  is  depressed  will  depend  on  the  concentration 
of  the  .smoke  entering  the  precipitator.  It  is  of  impor¬ 
tance  to  note  that  the  arc-over  point  is  not  affected 
ajjpreciably. 

Relation  between  precipitation  efficiency  and  primary 
z’oltac/c — Unfortunately,  as  in  the  case  of  the  current 
curves,  the  effect  of  the  voltage  (or  more  fundamentally 
the  electric  field  within  the  precipitator)  cannot  be 
determined  directly,  since  a  change  of  the  voltage  in¬ 
volves  a  change  of  the  current  also,  as  already  noted  in  a 
previous  section.  It  is  of  interest,  nevertheless,  to  deter¬ 
mine  how  the  precipitation  efficiency  varies  directly  with 
the  applied  voltage. 
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'I'he  results  of  the  experiment  are  exhibited  in  Fig.  4. 
'I'he  curve  partakes  of  the  general  nature  of  an  ex¬ 
ponential.  It  will  be  seen  that  no  precipitation  occurs 
until  the  voltage  reaches  about  9.3  volts.  This  is  ex¬ 
plained  by  the  fact  that  for  the  particular  wire  used  the 
corona  current  does  not  begin  until  this  voltage  is 
reached.  The  curve  then  rises  almost  linearly,  but 
eventually  bends  over  and  ends  abruptly  at  the  arc-over 
voltage.  The  relation  is  not  a  fundamental  one  because 
the  current  is  also  allowed  to  vary. 

Relation  between  precipitation  efficiency  and  p07ver 
input — Since  it  is  not  possible  to  vary  current  and  volt¬ 
age  independently  in  a  given  precipitator,  it  is  of  inter¬ 
est  to  study  the  precipitation  efficiency  as  a  function  of 
the  power  input.  For  this  purpose,  wdiile  this  procedure 
is  not  rigorously  correct,  we  formed  the  product  of  the 
primary  voltage  and  the  secondary  current  and  took 
the  result  as  proportional  to  the  power  input. 

The  experimental  results  are  plotted  in  Fig.  5.  The 
curve  is  very  similar  to  the  efficiency-current  curve. 
It  will  be  seen  that  here  also,  as  .in  the  case  of  the  effi¬ 
ciency-pass  curve,  the  cleaner  the  gas  becomes  the 
harder  it  is  to  clean  it  further;  i.  e.,  the  more  energy  it 
takes  to  remove  the  residual. 

Effect  of  diameter  of  discharge  electrode  on  the 
efficiency-voltage  relation — Of  great  interest  in  connec¬ 
tion  with  the  design  of  a  Cottrell  treater  is  the  effect  of 
the  diameter  of  the  discharge  electrode  on  the  precipi¬ 
tation  efficiency.  First,  of  course,  it  is  well  known  how 
the  wire  diameter  affects  the  corona  characteristic;  in 
particular,  that  with  larger  wdre  sizes  the  same  current 
is  obtained  at  a  higher  voltage  than  with  a  .smaller  wife. 
The  first  effect  is  then  to  shift  the  corona  characteristic; 
that  is.  to  change  the  operating  voltage.  Second,  it  is 
also  well  known  that  the  size  of  the  discharge  electrode 
affects  the  magnitude  of  the  electric  field  at  any  point 
within  the  treater  tube ;  in  particular,  for  the  same  aj)- 
plied  voltage  the  field  in  the  vicinity  of  the  collecting 
electrode  and  in  the  greater  portion  of  the  treater  tube 
will  be  increased  by  using  larger  wires.  Both  effects 
combined  tend  to  increase  the  electric  field  within  the 
treater  (ignoring,  of  course,  the  zone  immediately 
around  the  discharge  electrode).  Hence  by  changing 
the  wire  size  we  have  a  method  of  changing  the  electric 
field  within  the  treater ;  in  particular,  of  answering  the 
question  whether  a  high  field  and  low  space  current  or 
the  reverse  is  desirable.  In  this  and  the  following  sec¬ 
tions  this  point  is  studied  in  detail. 

First  let  us  take  up  the  effect  on  the  efficiency-volt¬ 
age  curve  as  exhibited  in  Fig.  4.  The  experimental 
results  for  four  wire  sizes,  0.010  in.,  0.023  in.,  0.047  in. 
and  0.081  in.,  are  exhibited  in  Fig.  6.  It  will  be  seen 
that  all  of  these  curves  are  of  the  same  general  shape 
and  reach  ap])roximately  the  same  peak  value  of  precipi¬ 
tation  efficiency.  Hence  from  this  angle  there  is  ap¬ 
parently  little  to  be  gained  by  changing  the  wire  sice; 
the  result  is  only  to  shift  the  phenoinenon  to  a  different 
voltage  range.  This  indicates  that  the  voltage  in  so  far 
as  it  determines  the  electric  field  within  the  treater  vol¬ 
ume  is  of  little  importance — a  highly  interesting  result 
— all  the  more  so  when  it  is  considered  that  the  voltage 
did  not  enter  into  our  fundamental  deductions.  It 
would  seem,  then,  that  the  voltage  enters  in  only  as  it 
determines  the  current  flow,  and  we  shall  next  study  the 
l)henomenon  from*  this  angle. 

Effect  of  sice  of  discharge  electrode  on  the  efficiency- 


current  relation — The  rather  remarkable  result  obtained 
in  the  previous  section  suggests  plotting  the  efficiency 
for  various  wire  diameters  in  terms  of  the  (secondary) 
current  flowing  in  the  treater.  The  experimental  results 
for  two  wire  sizes,  namely,  0.010  in.  and  0.017  in.,  are 
plotted  in  Fig.  7.  They  show  that  the  current  alone  is 
the  determining  factor;  that  is  to  say,  if  the  current  flow 
is  duplicated  (with  different  sizes  of  discharge  electrode) 
the  efficiency  is  duplicated — a  very  remarkable  and 
important  result,  particularly  as  regards  the  theoretical 
interpretation  of  the  Cottrell  process.  It  tends  to  sup¬ 
port  the  theory  advanced  by  Hauer  and  Deutsch,  that 
the  charging  of  the  smoke  particles  has  nothing  to  do 
with  the  strength  of  the  electric  field,  /.  e.,  is  not  an 
influence  effect,  but  is  due  solely  to  the  charges  im¬ 
parted  to  the  smoke  particles  by  the  kinetic  agitation  of 
the  gas  molecules.  Put  in  another  way,  the  whole  trick 
of  electric  precipitation  consists  merely  in  charging  the 
dust  particles.  The  only  effect  of  the  electric  field  is 
subsequently  to  sweep  the  charged  particles  out  of  the 
space  between  electrodes,  and  for  this  purpose  its  act^ial 
magnitude  l)etween  limits,  of  course,  is  not  of  great  im- 
ix)rtance.  The  result  also  supports  our  theoretical 
deductions,  since  our  fundamental  assumption  was  that 
the  whole  process  could  be  treated  on  the  basis  of  chance 
encounters  l)etween  ions  and  smoke  particles,  and  that 
this  chance  of  encounter  was  not  influenced  by  the 
electric  field. 

T 

How  Sweden  Transposes 
135-Kv.  Lines 


V-  / 


Transmission  -  line  transpositions  are  made  by  the 
Sydsvenska  Kraftaktiebolaget,  Malmoe,  Sweden,  with¬ 
out  the  use  of  special  towers  by  the  construction  illus¬ 
trated,  according  to  M.  Henriod,  Paris.  The  line  showm 
is  rated  at  135  kv.  and  is  equipped  with  Ohio  Brass 
No.  25620  suspension  insulators.  At  the  strain  positions 
shown  No.  26240  insulators  are  used.  The  method  of 
making  the  transpositions  is  more  clearly  illustrated  by 
the  accompanying  schematic  drawing.  This  method  has 
l)een  used  by  the  company  with  entire  satisfaction  for 
several  years  and  is  the  development  of  Th.  Bjorgerd, 
chief  engineer  of  the  company.  The  chief  advantage 
claimed  for  it  is  the  lower  cost,  compared  with  special 
transposition  towers. 
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Winter  Revenue  Peak 
Under  Last  Year’s 

January  operations  of  the  electric  light  and  power  in¬ 
dustry,  although  mounting  to  the  winter  peak  in  revenue, 
fell  materially  short  of  the  corresponding  activities  at  the 
beginning  of  1931.  The  revenue,  $188,010,000,  exceeded 
that  of  December  by  2  per  cent,  but  failed  by  4.5  per  cent 
to  equal  that  of  January  of  last  year. 

Energy  output,  6,940,830,000  kw.-hr.,  was  5  per  cent 


smaller  than  in  the  preceding  month  and  7.3  per  cent 
smaller  than  a  year  ago.  Operating  and  maintenance 
expenditures  were  reduced  by  a  larger  percentage  than 
revenue,  but  the  decrease  in  dollars  was  smaller;  the 
result  was  a  decrease  of  $4,000,000  in  net  compared  with 
January,  1931,  Mo  account  is  here  taken  of  such  items 
as  interest,  allowance  for  depreciation  or  taxes;  if  the 
last-named  item  continued  its  usual  upward  trend — as  it 
probably  did — the  comparison  is  more  unfavorable. 

At  the  same  time  it  is  well  to  observe  that  the  month’s 
revenue  is  down  only  when  compared  with  1930  and 
1931.  It  slightly  exceeded  that  in  1929  and  of  course 
greatly  surpassed  that  in  any  earlier  year. 

Interchanges  and  sales  by  one  com¬ 
pany  to  another  have  shown  little 
alteration  in  recent  months  and  are 
approximately  on  a  par  with  those  of 
the  preceding  winter. 

Regionally,  so  far  as  revenue  is 
concerned,  the  industrial  ^liddle  W  est 
remains  the  low  spot  of  the  country. 
Even  here,  as  the  figures  for  the  East 
North  Central  States  show,  the  rev¬ 
enue  was  about  3  per  cent  greater 
than  in  December,  but,  as  in  other 
recent  months,  is  running  about  7 
per  cent  under  last  year’s.  While 
every  section  reports  a  decline  New 
England  and  the  South  Atlantic 
States  again  make  the  best  showing, 
both  coming '  within  2  per  cent  of 
earnings  in  January,  1931, 

Peculiar  features  are  to  be  observed 
in  the  data  on  energy  output,  in  par¬ 
ticular  the  effect  of  increased  stream 
flow  after  two  years  of  widespread 
drought.  Output  from  water  power 
was  12  per  cent  greater  than  in 
December  and  30  per  cent  above  that 
of  January,  1931.  Output  from  fuel 
was  correspondingly  smaller.  In  coal 
consumption  alone  this  effected  a  sav¬ 
ing  approaching  900,000  tons. 

A  remarkable  decrease  in  produc¬ 
tion  is  indicated  for  the  Middle 
Atlantic  States.  The  Geological  Sur¬ 
vey  report  shows  that  most  of  the 
loss  was  in  New  York  (9  per  cent) 
and  in  Pennsylvania  (21  per  cent), 
the  latter  partly  balanced  by  huge  gain 
in  hydro-electric  output  in  Maryland. 


Table  I — Energy  Output  of  Central  Stations  in  the  United  States 

Compared  with  Curreaponding  Month  of  Previoua  Year 


Generated,  Thouaanda  of  Kw.-Hr.* 


Month 

1931 

1  Total  j 

1  Hydro 

j  Fuel  j 

1  Purchased  for  Resale 

1 

Generated 

Per  Cent 
Inc. 

Generated 

Per  Cent 
Inc. 

Generated 

Per  Cent 
Inc 

Thous. 

Kw.-Hr. 

Per  Cent 
Inc. 

October . 

1  7,346.956 

— <  7 

1,913,798 

—  8.4 

5.433  158 

—3.4 

2,040.000 

—3.5 

November . 

'  6.995.385 

—3.2 

1,963,631 

—  2.3 

5.031  754 

—3.5 

1,951.000 

4-0.7 

December . 

7,341  755 

—3.5 

2,576,796 

-fl7.9 

4,764,959 

—  12.0 

1,957,000 

—  1.6 

January . 

6,940,830 

—7.3 

2,880.772 

4-29.8 

4.060.058 

—22.8 

1.985.000 

4-1.0 

Table  II — Regional  Operations,  Revenue,  Energy  Output,  in  January,  1932 


Compared  with  Corresponding  Month  of  Previous  Year 


itegion 

Itevenue 

Energy  Generated,  Thousands  of  Kw  -Hr.* 

Total 

Hydro 

Fuel 

Thousands 
of  Dollars 

Per  Cent 
Inc. 

Generated 

Per  Cent 
Inc. 

Generated 

Per  Cent 
Inc. 

Generated 

Per  Cent 
Inc. 

United  States. . . . 

New  England . 

.Middle  Atlantic. . . . 
Ewt  North  Central. 
West  North  Central. 

.South  Atlantic . 

East  South  Central. . 
West  South  Central. 

Mountain . 

Pacific . 

188,010 

20,180 

51,360 

44,410 

15,600 

19,640 

6,110 

10,080 

4,450 

16,180 

—4.5 

—  1.9 
—3.8 
—7.6 
—3.3 

—  1.8 
—6. 1 
—6.2 
—5.8 
—4.3 

6,940,830 

480,406 

1,639,056 

1,695,640 

500,747 

878.720 
303,942 
342,995 
211,603 

887.721 

—  7.3 

—  7.9 

—  14.5 

—  6.6 
4-  4.5 
4-  4.7 

—  7.8 

—  7.9 

—  16.7 

—  7.4 

2,880,772 

252,959 

539,208 

237,152 

168,670 

566,537 

239,917 

26,419 

147,223 

702,687 

4-29.8 
4-87.8 
4-56.5 
4-99.8 
4-104.5 
4-37.4 
—  10.0 
4-636.0 
—  18.3 
4-3.7 

4,060,058 

227,447 

1,099.848 

1,458,488 

332,077 

312,183 

64,025 

316,576 

64,380 

185,034 

—22.8 

—41.2 

—30.2 

—  14.0 

—  16.3 
—26.8 
4-  1.9 

—  14.2 

—  12.7 
—34. 1 

*By  courtesy  of  U.  S.  Geological  Survey,  with  deductions  for  operations  not  regarded  as  central-station 
■'Perations. 


Table  III — Central-Station  Financial 
Operations  in  the  United  States 

Compared  with  Corresponding  Month  of  Previous 
Year 


Month 

Total  Gross  Revenue 
from  Sale  of  Energy* 

Total  Operating  and 
Maintenance 
Expense! 

1931 

Thousands 

Per  Cent 
Inc. 

1931 

Thousands 

Per  Cent 
Inc. 

Oct . 

$178,630 

—2.4 

$77,050 

—5.6 

Nov . 

180.610 

—3.6 

75,270 

—4.5 

Dec . 

184,870 

—3.7 

79,510 

—2.9 

1932 
Jan . 

188.010 

—4.5 

73,940 

—6.3 

•Aggregate  gross  revenue  from  consumers  and  from 
other  utilities  for  energy  for  resale,  involving  a  certain 
amount  of  duplication. 

1  Do  not  include  interest,  taxes,  depreciation  or  sink¬ 
ing  fund,  with  some  unavoidable  exceptions. 
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Microscopic 
inspection  of 
filaments 
on  winding 
machine 


Manufacturing  electric  lamps  involves 

])rol)lems  not  commonly  encountered,  yet  many 
ideas  develo])ed  in  other  kinds  of  manufacture 
have  successfully  been  applied  in  the  making  of  electric 
lamps.  The  present  tools  and  methods  used 
are  the  results  of  more  than  50  years  of  hard 
labor  and  research  work.  The  following 
description  of  modern  lamp  manufacture  in 
Sweden  is  taken  from  the  factory  of  Ko- 
operativa  Forbundet,  Stockholm,  and  shows 
the  advance  in  this  line  of  engineering  started 
by  Thomas  A.  Edison  half  a  century  ago. 

An  electric  lamp  in  this  factory  consists 
of  a  resistance  wire  made  of  wolfram,  hooks 
and  stems  to  hold  this  wire,  a  glass  bulb  and 


Lamp  Makins 


By  A.  E.  FRISTEDT 

Stockholm,  Siveden 


a  brass  socket.  The  resistance  wire  is  drawn  in  diamond 
dies  to  diameters  from  y'jj  to  ^  the  diameter  of  a  human 
hair,  or  from  0.0002  to  0.0005  in.,  depending  on  the  size 
of  lamp  in  which  it  is  going  to  be  used.  One  pound  of 
wolfram  wire  is  enough  for  about  25,000  lamps.  After 
the  wire  is  drawn  it  is  annealed  in  an  electric  oven  and 
passed  through  small  machines,  where  it  is  wound  in 
a  spiral  over  a  core  of  soft  iron.  The  wolfram  wire 
is  so  fine  that  a  microscope  must  be  used  to  enalile  the 
man  to  see  what  is  going  on  in  the  machine.  After  the 
wire  is  wound  around  the  core  it  is  cut  in  different 
lengths  to  suit  different  kinds  of  lamps,  the  iron  core  is 
removed  by  acids  and  the  wire  annealed  again.  The 
cut  spirals  are  weighed  on  sensitive  scales.  After  micro- 
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Stages  of  development  of  Swedish 
lamp  using  wolfram  filament 


scopic  inspection  the  resistance  wire 
is  ready  to  be  assembled  in  the  lamp. 

The  glass  stems  or  pipes  and  hooks 
are  also  made  in  a  separate  unit. 
The  first  operation  on  the  glass  pipes 
is  to  cut  to  length.  This  is  done 
automatically,  a  fine  flame  of  gas 
being  used  as  a  cutter.  One  main 
hollow  stem  is  flanged  at  one  end. 
Inside  this  is  put  a  smaller  pipe  of 
glass  which  serves  as  a  connection 
when  pumping  out  the  air  in  the 
lamp.  One  incoming  and  one  out- 
leading  wire  and  several  hooks  made 
of  molybdenum  complete  this  unit. 


Main  lamp  assembly  at 
Kooperativa  Forbundet 


Sweden 


At  this  point  the  unit  is  sprayed  with  chemicals, 
mainly  phos])horus.  Rotating  in  several  flames  of 
gas  the  assembled  inside  c()ni])onent  and  the  outside 
glass  hulh  are  sealed,  passed  through  an  annealing 
oven  and  transported  to  a  moving  belt,  which 
carries  the  lamps  to  a  machine  for  pumping  out 
the  air  and  sealing  the  connecting  pipe.  Large 
lamps  are  fdled  with  (jxygen  or  argon  gas  to  in- 


Machine  for  making 
glass-supporting  stems  for  filaments 


Four  stages  in  making  filaments  (enlarged) 

(a)  Drawn  wolfram  wire;  (b)  soft  iron  core: 

(1-)  wire;  (<1)  fiTiished  .'-piral. 


Fvacuating  machine  to  exhaust  air  from  lamps 


Automatic  lamp-sealing  machine 


1 

b  1 

r-  ' 

V^icw  of  research  laboratory 


crease  the  life  of  the  resistance 
wire,  after  which  the  lani))s 
are  tested  for  vacuum  with 
high-fre(iuency  electric  cur¬ 
rents. 

'I'he  brass  socket  is  then 
tilled  with  a  s])ccial  cement  and 
})ressed  on  the  lain]),  after 
which  gas  flames  ii.\  the  set  on 
the  lamp.  As  soon  as  this  is 
linished  the  incoming  and  out- 


Photometer  tests 
are  made  on  all  lamps 


P>ut  all  lam])s  are  not  of  the 
same  quality  notwithstanding  the 
rigid  tests  at  every  o])eration.  In 
order  to  determine  the  illuminat¬ 
ing  ])ower  of  the  lamps  they  are 
tested  in  a  i)hotometer  and  are 
then  ])acked  and  shi])i)ed. 

As  is  the  case  with  all  kinds  of 
engineering  research,  work  must 
never  stop  if  ])rogress  is  expected. 
For  this  reason  a  laboratory  has 
been  fitted  with  the  necessary 
machines  and  apjiaratiis,  so  that 
tests  of  all  kinds  may  he  made 
and  experiments  carried  on. 

▼ 

Safety  from  Gas  Hazards 
in  Underground  Construction 

Natural  gas  is  not  toxic,  hut  it  will  create  an  exiilosivi- 
mixture  when  more  than  3  ])er  cent  is  i)rescnt.  Natural 
gas.  furthermore,  is  likely  to  he  odorless  and  not  readil} 
detected  hy  the  workmen  in  manholes.  Some  form  of 
Test  machine  for  determining  holding  detector,  such  as  the  W'olf  miner’s  safety  lamp,  in 

power  of  socket  cement  each  manhole  is  necessary,  in  the  opinion  of  R.  L.  Dodd. 

W’ilwaukee  Electric  Railway  &  Eight  Company, 

.Artificial  gas.  which  may  leak  into  underground  sys- 
going  wires  are  soldered  to  the  top  and  brass  socket  re-  terns,  does  not  create  an  e.xplosive  mi.xture  until  at  least 
s])ectively  and  a  weak  current  of  electricity  is  ])assed  10  per  cent  of  it  is  jiresent.  However,  it  contains  a 
through  the  lain]).  1  he  current  is  increased  gradually.  large  percent  of  carbon  mono.xide,  which  is  exceedingly 
After  the  lain])  has  been  burning  for  some  time  the  cur-  ])oisonous  to  breathe.  Artificial  gas  is  readily  detected 
rent  is  brought  u])  to  full  strength.  \\  hile  this  test  is  ])y  its  smell,  and  any  manhole  which  has  a  gassy  smell 
p)ing  on  the  small  amount  of  hydrogen  left  in  the  lam])  must  be  ventilated  by  natural  or  artificial  means  to  re 
is  ab.sorbed  by  the  chemicals  inside,  .\fter  cleaning  a  move  the  gas  odor  before  it  is  safe  to  work  in.  No  man 
marking  machine  i)Uts  on  the  voltage  and  rating.  is  allowed  to  work  alone  in  a  manhole  that  is  not  at 
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tended  by  another  workman  on  the  street  who  is  thor- 
onj^hly  schooled  in  artificial  respiration. 

Sewer  gas  contains  an  excess  of  heavy  carbon  dioxide 
which  sometimes  accnmnlates  in  the  bottom  of  manholes, 
to  the  exclusion  of  air.  It  is  more  an  ohstrnction  than 
a  hazard.  It  must  he  jnimjx'd  or  blown  out  before  work 
can  proceed. 

(Ireat  care  is  taken  not  to  strike  s])arks  under  the  edges 
of  manhole  covers  in  attemjiting  to  loosen  them  when 
they  are  frozen  down.  Special  curved  wedges  are  driven 
through  holes  ])rovided,  Iw  means  of  a  sledge  hammer, 
until  the  cover  is  loosened  from  the  frame. 

T 

Rad  io  Sales  Numerous, 
but  Prices  Are  Low 

Manufacturers  of  radio  broadcast  receiving  sets  and 
tubes,  as  })articipants  in  one  of  .Xmerica's  wonder  indus¬ 
tries,  have  competed  so  vigorously  against  each  other 
that  while  they  are  still  doing,  even  in  these  lean  days, 
a  good  volume  of  business,  the  activity  is  highly 
unprofitable. 

From  exceedingly  humble  beginnings  in  1922  the  flood 
of  i)roduction  rose  to  4,200.000  sets  a  year  in  1929.  In 


1931  the  sales  wore  3.420,000.  Retail  values  fared  far 
worse,  however,  for  from  a  ])eak  $842..'>48.000  thev  fell 
in  1031  to  but  S282 .040.000. 

What's  ahead?  The  ])ublic  likes  and  wants  radio 
entertainment.  Ultimately  the  manufacturing  business 
sbould  stabilize  and  bring  ]W(»fitable  operations. 


Effect  of  Ultraviolet  Radiation 
Up  on  the  Eye 

By  M.  LUCKIESH 

Director  Lif/lititif/  Research  Laboratory, 

(ieneral  FJectric  Company,  Cleveland,  Ohio 

'I'he  effect  of  ultraviolet  radiation  upon  the  eye  has 
been  extensively  studied  during  the  past  25  years.  'Fwo 
im])ortant  facts  deduced  from  these  studies  are: 

1.  The  reciprocity  law  (intensity  X  time  =  a  constant)  applies 
to  pliysiological  effects  upon  the  eye  for  an  intensity  range  of  at 
least  150  to  1. 

2.  Physiological  effects  are  approximately  additive  for  intermit¬ 
tent  exposures,  if  the  jrerirKl  of  intermittency  is  less  than  24 
hours.  For  i)eri(^s  greater  than  24  hours  the  effects  partially 
disappear  between  exposures. 

Tt  has  also  been  found  that  a  certain  minimum  expo¬ 
sure  is  necessary  before  any  effect  can  be  observed.  Using 
a  (|ttartz-mercury  arc  consuming  approximately  315  watts 
at  the  arc.  \'erhocff  and  Hell  found  that  a  six-minute 
exposure  at  20  in.  was  necessary  to  produce  the  mini¬ 
mum  perceptible  effect  upon  a  rabbit's  eye.  This  is 
e(|uivalent  to  about  thirteen  minutes  at  30  in.  A  greater 
exposure  was  necessary  in  order  to  ])roduce  a  per¬ 
ceptible  conjunctivitis  ( inflammation  of  the  white  part  of 
the  eyeball ) . 

Injury  to  tbe  eyes  by  ultraviolet  radiation  usually 
manifests  itself  after  a  period  of  latency,  varying  some¬ 
what  inver.sely  with  the  severity  of  the  e.xi)osure.  W'ithin 
several  hours  intlamation  of  the  eyes  sets  in.  accompanied 
by  erythema  of  the  surrounding  skin  of  the  face  and 
evelids.  There  is  a  sensation  of  foreign-body  irritation. 
In  verv  severe  overexposures  the  cornea  may  become 
clouded,  but  in  less  .severe  exposures  the  symptons  dis¬ 
appear  within  a  few  days. 

Years  ago  Hurge,  working  in  our  laboratories,  showed 
that  when  the  s|)ectrum  of  the  mercury  arc  is  focused 
on  lens  protein  or  egg-white,  and  this  material  is  latei 
immersed  in  calcium  chloride,  coagulation  is  caused  by 
a2.804  and  shorter  wave  lengths.  Hence  these  wave 
lengths  under  suitable  conditions  may  be  injurious  to 
the  eyes.  In  developing  artificial  sunlight  for  general 
use  one  should  aim  to  make  the  short  wave  length  cut¬ 
off  ap])roximateIy  a2.80().  in  order  to  absorb  these  shorter 
radiations  and  at  the  same  time  conserve  as  much  as 
]K)ssible  of  the  energy  between  X2.‘)00  and  a3.100,  which 
is  known  to  be  beneficial  to  healtb.  W  ith  a  ])roper  filter, 
artificial  sunlight  may  be  com])arable  with  sunlight  in 
the  (juality  of  its  radiation,  radiating  little  or  no  energy 
of  wave  lengths  shorter  than  those  ])resent  in  mid¬ 
summer  sunlight. 

Conjunctivitis  may  be  caused  by  sunlight  reflected 
into  the  eyes  from  snow  or  water.  It  mav  also  be 
caused  by  excessive  e.xjiosure  to  a  "safe”  artificial  sun- 
ligbt.  I)ual-i)ur]K)se  lighting  is  practicable  owing  to 
adecpiate  factors  of  safety  between  tbe  minimum 
quantity  of  ultraviolet  radiation  needed ,  for  health 
maintenance  and  the  minimum  necessary  to  ])r<Kluce 
conjunctivitis.  The  presence  of  energy  shorter  than  /.2.800 
can  reduce  the  factor  of  safety  so  that  indiscriminate, 
exposure  is  no  longer  safe  or  practicable. 
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Insulated  Shields 
Improve 
Limiting  Gap 


By  A.  O.  AUSTIN* 

Chief  Ettffinecr  Ohio  Insulator  Company 
Barberton,  Ohio 


AX  IDEAL  voItafje-limitinjT  jjap  for  station  use  is 
one  wherein  both  ])olarity  and  time  lag  characteris- 

^  tics  are  capable  of  adjustment  over  a  sufficient 
range  to  allow  j)rotection  of  all  apparatus  in  parallel  with 
it  for  anv  transient  wave  form  imposed  upon  the  station. 

A  form  of  limiting  gap  has  been  developed  making 
use  of  adjustable  electrostatic  field  controls  for  the  gaj) 
electrodes.  This  allows  the  Irreakdown  character! .sties  of 
the  gap.  both  as  to  time  lag  and  arcing  voltage  for  posi¬ 
tive  and  negative  impressed  waves,  to  he  varied  over  a 
wide  range  so  as  to  conform  to  the  characteristics  of  the 
station  insulation. 

The  use  of  a  control  tyi)e  of  gaj)  for  limiting  the  most 
severe  transients  only  and  a  lightning  arrester  for  the 
remainder  will,  undoubtedly,  provide  the  best  station  pro¬ 
tection  and  operation  available  at  ])resent. 

It  is  exceedingly  difficult  to  co-ordinate  station  insula¬ 
tion  for  the  wide  range  of  transients  likely  to  he  im])osed, 
as  the  llashover  characteristics  may  he  quite  diflferent  as 
to  time  lag  and  polarity,  even  though  in  close  agreement 
at  normal  frequency. 

Owing  to  difference  in  time  lag,  a  very  high  over- 
]iotential  suddenly  applied  may  cause  one  type  of  insu¬ 
lator  to  flash  over,  whereas  a  transient  having  a  much 
lower  crest  value  may  cause  another  insulator  to  arc 
over,  h'urthermore,  the  difference  in  breakdown  voltage 
for  a  negative  and  a  positive  transient  may  he  quite  large 
for  bushings,  bus  insulators  and  the  internal  insulation 
of  transformers  and  circuit  breakers.  A  bus  insulator 
or  a  disconnecting  switch  may  have  a  high  effective  flash- 
over  under  a  negative  impulse  and  a  much  lower  flash- 
over  under  a  positive  impulse.  However,  for  .some  other 
piece  of  e(|uipment  the  reverse  may  he  true.  In  station 
insulation  it  is  therefore  not  only  necessary  to  take  into 
account  the  time  lag  in  flashover,  hut  the  effect  of  polarity 
and  oscillations  as  well. 

A  lightning  arrester  or  a  limiting  gap  which  will  pro¬ 
tect  station  insulation  against  overvoltage  transients  has 

*.1hslraet  of  paper  presented  at  recent  Great  Lakes  district 
ineetiiu},  A.I.E.E.,  Mihoaukee,  Ids. 


Time  Micro -secondi  from  crest  fo  fkrshorer 


Fig.  1 — Flashover  characteristics  vary  as  to 
polarity  and  time  lag 


Time  Micro  seconds  from  Crest  to  Fhshoi/er. 


Fig.  2 — Ring  gap  differs  for  positive  and  negative 
impulse 
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Fig,  3 — Horn  gap  differs  widely  as  to  polarity 


long  been  regarded  of  great  economic  importance,  for 
it  is  evident  that  if  a  gap  or  lightning  arrester  may  be 
depended  upon  to  protect  the  insulation  similar  to  the 
safety  valve  on  a  boiler,  it  is  possible  to  lower  the  level 
of  insulation  and  thereby  effect  a  very  material  saving. 
To  be  fully  effective,  however,  the  limiting  device  must 
interrupt  the  discharge  when  the  overvoltage  is  relieved 
without  interfering  with  operation. 

In  several  types  of  gaps  the  flashover  voltage  tends  to 
increase  very  rapidly  for  short  waves  or  for  short  time 
intervals.  Since  equipment  needs  protection  most  for 
very  severe  direct  strokes  at  or  in  the  immediate  vicinity 
of  the  station,  it  is  evident  that  many  gaps  may  not 
afford  the  desired  protection,  although  having  an  arcing 
voltage  comparatively  low  for  less  severe  impulses  or 
those  of  longer  duration.  It  is  also  evident  that  the 
characteristics  of  some  gaps  may  be  widely  different  for 
a  positive  and  a  negative  impulse.  If  the  gap  is  to  furnish 
efficient  protection  it  is  therefore  essential  that  it  have 
characteristics  corresponding  to  tho.se  of  the  insulation 
in  parallel  with  it,  both  with  respect  to  polarity  and  time 
lag. 

Various  gaps  differ  widely  in  characteristics 

In  order  to  provide  protection  for  the  bushing  having 
the  characteristics  shown  in  curve  A,  Fig.  4,  it  will  be 
assumed  that  the  voltage-limiting  gap  should  flash  over 
at  not  more  than  90  per  cent  of  A  for  all  time  lags  as 
indicated  by  curve  B.  The^  characteristic  curve  of  the 
horn  gap  shown  as  C  has  approximately  the  same  gen¬ 
eral  shape  as  A  for  negative  impulses,  but  tends  to  depart 
somewhat  for  the  shorter  time  lags.  Reference  to  Fig.  3, 
however,  shows  that  the  difference  between  positive  and 
negative  sparkover  voltages  is  likely  to  be  very  large  for 
that  type  of  gap. 

Curve  D  for  the  ring  gap  intersects  curve  A  at  ap- 
])roximately  585  kv.  For  transients  having  a  crest  below 
585  kv.  the  ring  gap  sparks  over  first.  For  transients 
having  crest  values  above  585  kv.,  however,  the  ring  gaf) 
does  not  afford  protection  as  the  bushing  will  arc  over 
first.  It  is  therefore  evident  that  where  the  ring  gap  is 
set  as  high  as  possible  so  as  to  minimize  unnecessary 
interruption  for  transients  of  lower  crest  and  longer 
duration,  it  will  afford  little  or  no  protection  for  severe 
overvoltages  when  most  needed.  To  provide  jwotection, 
the  ring  spacing  and  flashover  voltage  must  be  materially 
reduced,  thereby  causing  unnecessary  interruptions.  For 
example,  the  minimum  flashover  voltage  for  the  ring  is 
ai)proximately  440  kv.,  as  against  520  kv.  for  the  bush¬ 
ing,  and  a  further  reduction  of  the  flashover  voltage  will 
be  necessary  in  order  to  provide  protection  for  high 
overpotentials. 

Curve  E  shows  the  characteristics  of  a  sphere  gap  of 
negligible  time  lag  having  the  same  minimum  flashover 
voltage  as  the  gap  of  curve  B.  As  the  time  of  voltage 
application  is  decreased,  how’ever,  insulators  and  most 
equipment  will  withstand  much  higher  impulses.  It  is 
therefore  desirable  that  the  impulse  flashover  of  the 
limiting  gap  be  higher  for  short  time  lags.  If  a  limiting 
gap  having  the  rather  uniform  flashover  characteristics 
of  a  sphere  gap  as  shown  in  curve  E  is  used,  unnecessary 
flashovers  will  result  owing  to  the  sparkover  of  the  gap 
for  the  shorter  time  lags  where  the  insulation  can  well 
withstand  higher  voltages.  Of  course,  it  is  possible  to 
modify  materially  the  characteristic  of  the  sphere  gaj) 
by  changing  the  relative  sizes  of  the  spheres  with  resi)ect 
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to  facli  otlicr  and  with  res])ect  to  the  ^a])  s])acin,".  As 
will  he  discussed  later,  this  principle  is  made  use  of  with 
the  control  type  of  ^^ap  in  order  to  obtain  the  characteris¬ 
tic  of  curve  closely  approxiniatinj^  the  ideal  charac¬ 
teristic  curve  I). 

A  ])rotectinj(  j^ap  will  approach  the  ideal  in  so  far  as 
the  foll(Hvin.i(  can  he  carried  out: 

1.  It  should  he  ])ossihle  to  control  the  time  latj  charac¬ 
teristics  such  that  the  j(ap  will  alTord  ])rotection  over 
the  ranj^^e  of  transients  likely  to  he  imposed. 

2.  The  nej^ative  and  positive  impulse  breakdown 
characteristics  of  the  ])rotecting  gaj)  should  corres])ond 
to  that  of  the  apparatus  to  he  protected. 

3.  The  flashover  voltajje  of  the  |?ap  should  not  he 
seriously  lowered  by  rain  or  surface  contaminations. 

4.  Means  should  l)e  jirovided  for  chan^injj  the  relative 
nejjative  and  ])ositive  flashover  voltaj^es  where  it  is  de¬ 
sired  to  work  within  close  limits  or  to  protect  apparatus 
or  insulation  whose  ])roperties  are  not  fully  known. 

5.  It  should  he  possible  to  chanj;e  the  time  lag 
characteristics  without  materially  affecting  the  minimum 
flashover  voltage. 

6.  W'here  the  discharge  of  the  ga])  will  cause  a  serious 
.service  interruption,  a  fuse  or  other  device  should  be 
used  for  clearing  the  normal  frequency  current  following 
discharge. 

7.  The  gaj)  should  not  discharge  under  high-frequency 
wave  transients  of  conq)aratively  low  magnitude  due  to 
switching  or  arcing  grounds. 

.\  gap  conforming  to  the  above  requirements  should 
have  improved  characteristics  over  tyi)es  in  general  use 
in  the  ])ast  and  a  description  is  given  below  of  the  de¬ 
velopment  of  such  a  gap. 

i)rotecting  gap  using  sjdieres  of  projver  size  in  rela- 
ti(»n  to  the  ga])  sjvacing  and  of  unecjual  diameters  to 
])rovide  for  the  diflference  in  negative  and  jvositive 


Fig.  6 — Control  gap  matches  attenuation 
characteristic 


characteristics  of  the  equijHuent  protected  could  he  used 
to  comply  with  conditions  1  and  2  above.  Howevt«r.  the 
effect  of  water  or  other  surface  contaminations  iq)on  the 
flashover  voltage  of  spheres  would  make  it  difficult  t(v 
conform  to  condition  3.  Means  for  absorbing  or  remov¬ 
ing  the  water  from  the  face  of  the  spheres  have  been 
used  to  improve  this  tyjve  of  gap  for  condition  3.  Ilow- 
ever.  the  characteristics  of  the  gaj)  made  in  this  wav 
could  not  he  easily  changed  and  therefore  would  not 
meet  the  requirements  of  4  and  5. 

As  the  spacing  of  a  protecting  sphere  gap  is  increased 
to  lengths  well  beyond  the  diameter  of  a  s])here.  the 
flashover  voltage  under  jvositive  impulse  will  tend  to  he 
lower  than  under  negative  impulse.  This  can  he  offset 
by  using  a  larger  sjvhere  for  the  live  terminal  and  a 
smaller  one  for  the  ground  termijial.  W’here  the  electro¬ 
static  fields  of  the  two  terminals  of  the  gaj)  are  of  ecpial 
intensity,  the  flashover  will  start  from  the  ])ositive  termi¬ 
nal  as  it  takes  a  knver  density  to  start  discharge  with  a 
])ositively  charged  electrode.  It  is  therefore  api)arent  that 
by  controlling  the  flux  density  at  the  surface  of  a  gap 
terminal,  it  is  jvossihle  to  vary  the  discharge  voltage. 

This  last  jvrinciple  is  made  use  of  in  the  newly  de¬ 
veloped  limiting  gap.  one  form  of  which  is  shown  on 
h'ig.  4.  The  control  shields  shown  in  the  vicinity  of  the 
gap  terminals  can  he  moved  forward  or  backward  to 
change  the  field  density  and  regulate  not  only  the  time 
lag  hut  the  difference  in  negative  and  ])ositive  sparkover 
characteristics. 

The  results  of  tests  .show  that  the  relative  negative 
and  i>ositive  flashover  voltage  of  the  ]vrotecting  ga])  may 
he  readily  controlled  by  changing  the  flux  density  of  the 
arcing  tij)  which  is  j)ositive.  It  is  evident  that  any  screen 
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or  shield  may  be  used  to  accomplish  this.  It  is,  however, 
important  that  the  shield  does  not  cause  erratic  per¬ 
formance  by  becoming  one  of  the  electrodes  so  that  an 
arc  will  be  struck  between  shields  or  between  one  of  the 
tips  and  a  shield. 

Insulated  shields  give  flux  control 

By  using  the  insulated  type  of  shield,  this  difficulty  is 
])revented,  even  though  the  shields  may  be  nearer  to¬ 
gether  than  the  discharge  ])oints.  This  is  jxirticularly 
important  under  wet  conditions  or  where  the  gap  may 
be  subjected  to  an  oscillation,  for  under  these  conditions 
a  gap  having  bare  metal  shields  generally  has  a  very  low 
flashover  voltage.  The  control  of  the  flux  density  of  the 
discharge  points  by  means  of  the  insulated  shields  is  very 
effective  in  changing  the  relative  arcing  voltage  for  nega¬ 
tive  and  ]X)sitive  impulse.  In  addition,  the  arcing  voltage 
under  a  damped  wave  or  o.scillation  compares  favorably 
with  the  arcing  voltage  under  impulse,  thereby  reducing 
unnecessary  discharges. 

I'he  control  gaj)  allows  one  to  make  use  of  the  effect 
of  polarity  and  gradient  upon  arcing  voltage  similar  to 
that  with  the  point-to-plate  discharge.  It  is  evident  that 
the  arcing  voltage  will  be  increased  for  a  given  gaj) 
spacing  where  the  stress  u])on  the  arcing  tips  is  reduced 
by  advancing  the  control  shields.  Therefore,  bv  using  the 
control  shields,  it  is  possible  to  reduce  the  ga])  spacing 
and  the  time  lag  for  a  given  flashover  voltage.  It  neces¬ 
sarily  follows  that  the  characteristics  of  the  ga])  may  be 
changed  materially,  both  as  to  time  lag  and  the  effect 
of  polarity  upon  discharge  voltage  by  sim])ly  adjusting 
the  control  shields.  .\s  the  projecting  insulated  control 
screen  is  affected  but  little  by  high-fre(iuency  transients 
the  time  lag  can  be  reduced  without  lowering  the  tlash- 
(jver  voltage  for  waves  of  lower  crest  and  long  duration. 

The  control  type  of  ga])  may  be  made  in  a  number  of 
different  forms  with  plain  shields  or  rings  used  in  ])lace 


of  the  insulated  control  type  of  screen.  The  latter  has  the 
advantage  in  that  the  gap  does  not  have  a  low  flashover 
value  for  oscillations  and  is  affected  but  little  by  rain  or 
conditions  which  may  cause  a  gap  having  a  bare  metal 
shield  to  be  very  erratic.  Other  forms  of  the  gaps  em¬ 
bodying  the  above  principles  may,  in  some  cases,  work 
out  to  much  better  advantage. 

T 

X-Ray  Installed 

to  Examine  Welds  and  Castings 

X-ray  equipment,  designed  primarily  for  routine  ex¬ 
amination  of  welded  seams  of  pressure  vessels,  has  just 
recently  l)een  installed  at  the  Chester  plant  of  the  Sun 
Shipbuilding  &  Dry  Dock  Company  by  the  St.  John 
X-Ray  Service  Cor]X)ration.  The  equijMuent  can  be  used 
with  equal  facility  for  the  inspection  of  castings. 

Flexibility  and  convenience  t)f  use  have  been  secured 
by  a  co-ordinated  system  of  supi)orting  and  rotating  the 
vessels  to  be  examined  and  sui)porting  and  shifting  the 
X-ray  tube.  The  vessels  are  supported  on  two  sets  of 
gear-driven  rolls,  mounted  on  trucks  that  can  be  moved 
along  a  track  to  accommodate  vessels  of  different  lengths 
or  clear  protruding  nozzles  or  tramways.  The  roll-and- 
gear  units  can  be  moved  across  the  trucks  to  accommo¬ 
date  ves.sels  of  different  diaiiieter.  The  X-ray  generator 
and  tube  are  mounted  on  a  car  movable  parallel  to  the 
vessel  on  a  second  track.  The  lead  bo.x  in  which  the  tube 
is  inclosed  can  be  tilted  so  that  the  X-ray  beam  can  be 
directed  at  any  angle  between  30  deg.  below  horizontal 
and  30  deg.  above. 

The  X-ray  car  is  moved  by  .slow-si)eed  electric  drive 
intder  ]M)rtable  ])Ush-button  control  and  the  vessel  is 
rotated  by  gear  drive. 


T  T  T  » 

South  Maintains  Industry  Gain 


Industrial  activity  in  the  South  maintained  its  January 
gain  during  February  with  a  slight  increase,  while  the 
West  slum])ed  sharply  from  the  b'ebruary.  1031.  figure 
and  was  below  the  January.  1932,  level. 

'Phe  .South’s  gain  was  due  principally  to  sharj)  advance 
in  the  pulp  and  jiaper  and  the  textile  industries.  The 
metals  grouj)  also  moved  iqiward,  while  virtually  all 
other  branches  of  industry  lost  ground. 


In  the  West  all  industry  groups  with  the  excejition  of 
pulp  and  paper  showed  substantial  declines.  The  pulp 
and  pa|K*r  industry  advanced  only  slightly.  Slackness 
in  the  navy  yards  on  the  west  coa.st  was  responsible  for 
the  largest  decline  registered  by  any  industry  group.  The 
average  for  the  WTst  dropped  from  120  in  February  last 
year  to  101.4.  The  January,  1932,  figure  was  104.0. 


Indices  of  Industrial  Activity  in  South  and  West 

Ka>se:  AveraKe  Month,  19?.'t-1925  =  100 
, - Hoiith -  ' - West - ^ 


Feb.  Jan.  Dee.  Nov.  Feb.  Feb.  Jan.  Dee.  Nov.  Feb. 

Industrial  Groups  1932  1932  1931  1931  1931  1932  1932  1931  1931  1931 

All  Industry .  100  7  106  0*  100  0  119  .3  131.3  101.4  104  0  9S  3  110.9  130.0 

ChemieaU .  134.9  136.2  137.0  160.0  169.7  89.0  92.0  88.3  98.9  85.7 

Food .  152.1  154.9*151.9  174.8  168.2  127.0  129.0  134.4  149.0  149.3 

Iron  and  steel .  152.5  145.2  117.0  120.3  209.3  . 

Metal  workinc;  plants. .. .  68.8  64.1  68.5  79.0  88.9  . 

.MetalsGroup .  115.6  109.6  104.3  102.1  156.1  .  40.8  45.3  32.7  46.9  74.4 

Forest  produets .  60.8  59.8  44.6  60.7  64.0  135.2  136.0  124.8  135.5  146.0 

Paper  and  pulp .  141.9  124.8  96.6  124.4  143.5  122.5  121.0  110.6  122.2  128.3 

Hubber .  88.3  96.7  70.9  79.5  97.8  98.1  103.7  53.7  68.  1  173.0 

SliipbuildiiiR .  87.4  96.7  87.8  98.1  106.6 

.Stone,  elay  and  Rlass .  94.7  106.7  113.1  199.0  127.4  78.5  83.5  79.0  112.3  106.0 

Textiles .  107.0  97.4  102.8  106.1  93.5  . 

*I{evision. 
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READERS’  FORUM 

Changes  In  Specifications 
Increase  Cost 

To  the  Editor  of  the  Elkctricai.  World: 

I  was  very  niiicli  interested  in  the  editorial  in  the 
hh-KCTRicAi.  World  of  h'ehrnary  6.  i)aji:e  263.  on  piece¬ 
meal  huying. 

While  a  change  in  specifications  may  not  increase  the 
cost  of  ])rfKlnctio!i  on  motor  control,  such  as  is  referred 
to  on  motors,  it  is  interesting  that  even  under  the  present 
conditions,  when  economy  is  so  greatly  desired,  that 
changes  in  s]X'cifications  are  continually  being  made  after 
orders  are  jdaced.  d'hese  changes  result  in  increased  cost 
lK)th  to  the  buyer  and  seller. 

'I'he  manufacturer  naturally  wishes  to  please.  It  is 
his  desire  to  see  that  the  apparatus  fulfills  every  desire 
of  the  purchaser.  Possibly  due  to  his  effort  "o  ])lease 
the  manufacturer  fails  to  place  the  correct  lecture  of 
the  situation  before  the  buyer.  In  other  words,  the 
buyer  concludes  that  the  change  or  changes  may  he  made 
with  little  inconvenience  to  the  manufacturer  and.  there¬ 
fore.  with  little  if  any  expense.  Regardless,  however, 
of  how  the  matter  may  he  viewed  by  the  buyer,  the  facts 
are  most  generally  as  follows : 

Whth  the  excej^tion  of  stai)lc  stock  material,  it  is  cus- 
tomarv  for  wiring  diagrams,  dimension  jwints  usually 
certified,  to  he  submitted  for  ai^jwoval  before  work  is 
released.  In  order  that  such  exhibits  may  he  accurate,  a 
complete  list  of  material  with  manufacturing  ])rocesses 
must  he  set  u])  and  all  engineering  details  covering  the 
manufactnre  and  the  ]X‘rformance  must  he  worked  out. 
In  other  words,  practically  all  work,  with^he  excej)tion 
of  the  actual  ])r(xluction  of  the  equipment,  must  he 
accomplished  in  order  to  submit  the  .so-called  layouts  for 
approval. 

In  a  large  jx'rcentage  of  orders  the  cost  of  this  work 
is  an  a])precial)le  jx’rcentage  of  the  total  ])rice  except 
on  large  jobs.  On  many  smaller  j(jhs.  ])articularly  of  an 
intricate  nature,  the  cost  of  this  work  may  be  ecptal  to  or 
greater  than  the  total  ])rofit. 

Obviously,  anv  change,  however  slight,  which  affects 
the  over-all  dimensions  necessitates  a  new  drawing  lay¬ 
out  for  accurate  manufacturing  ]x*rformance.  Obviously, 
also,  any  change  which  will  alTect  the  control  circuit  will 
re(|uire  new  diagrams,  which  means  a  c.ireful  and  com- 
]*lete  check  of  the  engineering  layout  to  insure  ])ro])cr 
]X‘rformance.  In  other  words,  even  .slight  changes,  in  a 
great  majority  f)f  cases,  necessitate  the  work  being  all 
done  over  at  a  cost  as  great  as  the  first  cost,  or  nearly  so. 

Customers  frequently  indicate  a  desire  to  pay  for 
major  changes,  hut  these  changes  are  viewed  by  them 
from  the  standpoint  of  the  actual  physical  change  and,  in 
general,  changes  are  not  i)aid  for. 

Precision  and  100  i)er  cent  reliability  and  jxTformance 
are  re(|uired  in  building  this  class  of  cHiuipment.  It  is 
unlikely  that  manufacturing  six'cifications  have  to  lx* 
carrie<l  to  the  same  exacting  detail  in  many  industries. 
(  hanges  in  this  tyix*  of  e(|uipment  cannot  he  .safely  left 
t«)  the  discrimination  or  judgment  in  shop  jiroduction. 


.^atistactory  maintenance  and  renewals  cannot  he  cJ)tained 
without  exact  records  being  made. 

When  the  question  of  changes  in  specifications  in  an 
order  or  contract  comes  up  no  manufacturer  likes  to  get 
his  hack  up  or  consider  for  a  moment  the  refusal  to 
make  them.  Further,  he  is  in  a  difficult  position  to 
establish  definitely  a  true  cost  of  making  the  change. 
.'Xnyway.  it  is  too  late  to  do  anything  about  it.  The  time 
for  constructive  work  to  he  clone  is  when  the  contract 
is  placed.  The  more  care  which  is  exercised  in  seeing 
that  the  reejuirements  are  fully  disclosed  and  the  details 
settled  will  go  a  long  way  to  eliminate  changes  and  ulti¬ 
mately  save  the  buyer  money. 

(Tanges  make  for  high  cost  of  material  and  ultimately 
the  buyers  pay  for  them. 

Cutler-Hammer,  Inc.  T.  D.  MONTGOMERY, 

Milwaukee,  Wis.  Manager  liulu.strial  Sales. 

T 

Ice  Men  and  Microbes 

'To  the  Editor  of  the  Eli-xtrical  W’orld: 

In  the  editorial  on  page  308  of  the  February  13  issue 
entitled  “Air  Conditioning  Means  ‘('old'  Control’’  the 
first  two  sentences  are  as  follows: 

Tlierc  is  not  much  c|ucstion  tliat  the  prompt  acceptance  of  elec¬ 
tric  refrigeration  was  as  much  a  matter  of  comfort  as  it  was  of 
hehi  to  f)etter  fcuKl  ])reservation.  (^clfiut/  rid  of  the  ice  ntatt  and 
(/eHin(/  rid  of  microbes  zocre  companion  inccnfircs. 

The  inference  might  he  drawn  that  the  ice  man  was 
covered  with  microbes,  as  well  as  the  ice,  and  that  even 
the  ice  was  full  of  microbes  throughout  its  physical  con¬ 
tents.  This,  of  course,  was  not  your  meaning,  Init  the 
inference  might  he  drawn,  and  it  seems  to  me  that  the 
implied  suggestion  that  the  ice  man  was  ixirtly  resiion- 
sihle  ff>r  unhealthful  food,  if  not  for  the  Sjwead  of 
disease,  is  one  that  should  he  made  only  after  a  careful 
study  of  the  facts  in  the  case. 

Our  organization  is  very  much  interested  in  the  sale 
of  ice  refrigerators  and  also  in  the  sale  of  mechanical 
refrigerators.  WT  are  in  the  ice  business  and  we  are 
in  the  utility  husiness.  W’e  belong  to  both  of  the  national 
as.sociations.  the  ice  and  the  electrical.  As  one  of  the 
leaders  in  the  ice  industry  aptly  ])ut  it.  “we  are  buying 
55  kilowatt-hours  to  freeze  a  ton  of  ice  and  then  the 
power  comi)any  sells  30  additional  kilowatt-h(»urs  to  melt 
it”  by  fans  in  good  load-factor  air-conditioning  load. 

It  seems  to  me  that  your  editorial  is  in  conflict  with 
the  agreement  between  these  associations,  which  is  to 
refrain  from  making  detrimental  statements  concerning 
the  rcs])ective  refrigerators  of  the  other.  The  two  asso¬ 
ciations  have  spent  much  time  and  effort  in  ironing  out 
the  differences  between  their  members  in  res])ect  to  the 
so-called  unethical  advertising  which  each  has  been 
accused  of  jnitting  out  in  the  endeavor  to  sell  refrig¬ 
erators. 

Agreement  has  been  reached  in  most  cases  that  is  of 
mutual  benefit  to  the  parties,  hnt  I  am  afraid  that  such 
statenuMits.  as  you  have  made  in  tin's  editorial  are  liable 
to  set  off  some  of  the  touchy  ice  men  and  undo  much  of 
the  good  that  has  been  accomplished  by  the  conferences 
between  the  two  asscxdations. 

C.  A.  FEES, 

western  I'f)wer,  LiRhl  &  Tflei)hone  C’uinpaiiy,  Vice-President. 

Salma,  Kan. 
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Men  of  the  Industry 


S.  C.  Atoore  Heads 
Rhode  Island  Company 

Samuel  C.  .  Moore,  who  was  recently 
elected  president  of  the  Rhode  Island 
Public  Service  Company,  as  announced 
in  the  March  12  issue  of  the  Electri¬ 
cal  World,  with  headquarters  at  Provi¬ 
dence,  thereby  hccoines  the  ranking 
executive  of  the  New  Ihigland  Power 
Association  in  charge  of  subsidiary 
operatif)ns  in  southern  New  England. 
^ir.  Moore  has  been  intimately  idem i tied 


with  the  development  of  the  Xew 
England  Power  System  since  1912, 
when  he  went  to  Worcester.  Mass.,  as 
comptroller  of  the  Connecticut  River 
'rransmission  Company,  one  of  the 
pioneer  corporations  of  the  Chace-IIarri- 
man  group.  A  native  of  Ireland.  .Mr. 
.Moore  was  educated  at  the  Richardson 
.Memorial  .School  at  Macosciuin.  special¬ 
izing  in  mathematics  and  mechanical 
engineering.  Coming  to  the  United 
.States  in  1S9(),  he  was  enqiloyed  for  two 
years  in  the  actuarial  department  of  the 
lM|uitahle  Life  Assurance  Company  in 
Xew  York.  He  then  entered  the  serv¬ 
ice  of  the  Consolidated  Gas  Company  of 
that  city,  soon  becoming  sales  manager 
at  the  llarlem  branch.  In  1902  he 
entered  the  electric  utility  field  in 
Colorado,  where  he  worked  for  ten 
years  in  the  organization  of  the  Colo¬ 
rado  Power  Company. 

In  PM4  Mr.  Moore  became  general 
manager  of  the  Xew  England  Power 
Company  system.  During  the  next 
twelve  years  he  was  in  charge  of  the 
operation  of  this  growing  enterprise, 
devoting  much  time  to  the  upbuilding 
of  public  relations  and  to  the  strengthen¬ 
ing  of  intercorporate  relations  within 
the  central  Xew  England  utility  field, 
besides  guiding  the  commercial  expan¬ 
sion  of  the  system  and  its  economic 


growth.  With  the  organization  of  the 
Xew  England  Power  .Association  in 
1926  Mr.  Moore  became  its  vice-presi¬ 
dent  and  general  manager,  transferring 
his  headquarters  to  Boston  soon  after¬ 
ward.  In  his  new  location  he  will  con¬ 
tinue  as  a  vice-president  of  the  associa¬ 
tion.  the  office  of  general  manager  having 
been  abolished  under  the  new  policy  of 
decentralized  territorial  administration 
already  described  in  these  columns. 

T 

joH.v  W.  Balmoart.xer,  Los  .Angeles 
civil  engineer,  has  been  appointed  to  the 
Los  Angeles  Water  and  Power  Com¬ 
mission  as  a  successor  to  O.  T.  John¬ 
son,  Jr.,  resigned.  The  City  Council 
unanimously  confirmed  the  appointment 
of  Mr.  Baumgartner  after  rejecting  four 
nominations  by  Mayor  John  C.  Porter. 

T 

/.  /•’.  Fair  man  Electrical  Engineer 
of  Brooklyn  Utility 

I.  I'.  Eairman.  assistant  electrical  engi¬ 
neer  of  the  Brooklyn  Edison  Company 
since  1926,  has  been  appointed  electrical 
engineer  of  that  company.  Mr.  Fair- 
man’s  advancement  has  been  rapid,  his 
connection  with  the  Brooklyn  utility 
dating  hack  to  only  1925.  when  he  be¬ 
came  assistant  outside  plant  engineer. 
I'ormerly  he  had  engaged  in  academic 
work  on  the  teaching  staff  of  the  Uni¬ 
versity  of  Michigan,  at  first  as  instruc¬ 
tor  in  electrical  engineering  and  then 
as  assistant  professor  of  that  subject. 


Mr.  Eairman  was  horn  in  Big  Rapids, 
Mich.,  and  was  graduated  from  the 
University  of  Michigan  in  1918.  Fol¬ 
lowing  discharge  from  military  service, 
he  took  the  graduate  student  course  of 
the  Westinghouse  Electric  &  Manufac¬ 
turing  Company  before  returning  to  his 
alma  mater. 


A.  E.  Pope  Aiew  President  of 
New  England  Power  Company 

.Arthur  E.  Pope,  whose  appointment  as 
jiresident  of  the  Xew  England  Power 
Company  was  noted  in  the  March  12 
issue  of  the  Electrical  World,  is  one 
of  the  best  known  of  the  younger  operat¬ 
ing  executives  in  the  northeastern  utility 
field.  .A  native  of  Burlington.  \’t..  he 
was  educated  at  the  University  of  Yer- 
niont.  and  after  two  years  with  the 
General  Electric  Company  spent  five 
years  in  the  employ  of  J.  G.  White  & 
Coiiijiany,  Xew  ^'ork.  half  of  which 
time  was  devoted  to  hydro-electric  en¬ 
gineering.  In  1911  he  became  assistant 
to  the  president  of  the  Xew  England 
Power  CAiinjiany  at  Boston,  soon  being 
appointed  electrical  engineer  of  the 
affiliated  Power  Construction  Company 


with  offices  at  Ishelburne  Falls,  Mass., 
in  connection  with  the  building  of  the 
earlier  plants  of  the  group  on  the  Deer¬ 
field  River.  In  1913  he  was  transferred 
to  Worcester  as  electrical  engineer  of  the 
Xew  England  Power  Company, becoming 
assistant  general  manager  a  year  later. 
In  1917  he  was  transferred  to  Boston 
as  assistant  to  President  11.  I.  llarri- 
man,  and  with  the  organization  of  the 
Xew  England  Power  .Association  in 
1926  he  became  vice-president  in  charge 
of  operation.  The  system’s  develop¬ 
ment  from  small  beginnings  bears  the 
impress  of  Mr.  Pope’s  many  contribu¬ 
tions  to  the  solution  of  its  economic 
problems  through  his  engineering  in¬ 
sight  and  unusual  powers  of  analysis. 
His  reputation  in  the  negotiation  of 
large  power  contracts  and  interconnec¬ 
tion  agreements  has  long  been  notable. 

T 

Dr.  M.  Li'ckiesii,  director  of  the 
Xela  Park  lighting  research  laboratory 
of  General  Electric  Company,  and 
Fr.ank  K.  Moss,  his  assistant,  were  pre¬ 
sented  on  March  8  with  gold  medals 
emblematic  of  their  winning  the  1931 
award  of  the  distinguished  service 
foundation  of  optometry.  I'he  presen¬ 
tation  took  place  at  Massachusetts  Insti¬ 
tute  of  Technology  and  was  made  by 
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Dr.  Karl  T.  Compton,  president  of  the 
institute.  The  attendance  included 
leaders  in  physiologic  optics  and  oph¬ 
thalmologic  practice,  as  well  as  memhcrs 
of  the  New  England  Optometric  Asso¬ 
ciation  and  the  Illuminating  Engineering 
•Society.  Following  the  presentation. 
Dr.  Luckiesh  delivered  an  address  en¬ 
titled  “The  Xew  Science  of  Seeing.” 

• 

Preston  S.  Arkwright,  president  of 
the  (ieorgia  Power  Company,  has  been 
appointed  chairman  of  the  recently 
organized  Xational  Electric  Range 
Ilureau.  'I'liis  bureau,  which  is  spon¬ 
sored  jointly  by  the  Xational  Electric 
Light  Association  and  the  Xational 
b'lectrical  Manufacturers’  .\ssociation, 
will  conduct  a  nation-wide  campaign 
having  as  its  aim  the  sale  of  l.(M)0,000 
electric  ranges  in  the  next  three  years. 
• 

bj)GAR  .A.  Van  Dei'se.n  has  opened  a 
consulting  office  in  Xew  York,  where 
he  will  specialize  in  a  library  research 
service  for  engineers  and  contractors, 
architects,  itiventors,  trade  atid  civic 
associations,  public  utilities  and  manu¬ 
facturers.  During  the  past  25  years  he 
has  been  employed  in  various  engineer¬ 
ing  and  managemetit  capacities,  partic¬ 
ularly  in  connection  with  hydro-electric 
developments,  transmission  line  and  sub¬ 
station  structures  and  public  relations. 
His  most  recent  connection  was  as  man¬ 
agement  engineer  in  charge  of  the  gas 
;ind  water  projierties  of  Inland  Utilities, 
Itic..  now  the  .Southeastern  Gas  &  W  ater 
Company.  Other  companies  with  which 
he  has  been  associatecl  include  the  Cen¬ 
tral  Hudson  Gas  &  Electric  Corpora¬ 
tion,  X’ew  England  Power  Company, 
I'argo  Engineering  C'ompatty  atid  the 
.Southern  (now  Duke")  Power  (^mipany. 
• 

W  ii.i.i.AM  E.  Kno.x  has  been  ap¬ 
pointed  assistant  to  the  general  manager 
of  the  W'cstinghouse  Electric  Interna¬ 
tional  Company.  Mr.  Ktiox  entered 
the  W’estinghouse  company  employ  in 
ld21,  following  his  graduation  from  the 
Ibiiversity  of  Xew  Hampshire  with  a 
bachelor  of  science  degree  in  electrical 
engineeritig.  He  was  engaged  at  ICast 
Pittsburgh  for  a  year  on  the  W'esting- 
house  student  course,  atid  upoti  the  com¬ 
pletion  of  it  he  was  assigned  to  the 
department  of  the  Americas  of  the 
W’estinghouse  Electric  International 
Company  in  Xew  York  City.  On  the 
busitiess  of  the  company  Mr.  Ktiox  has 
spent  .some  time  in  Mexico  and  Canada, 
and  for  a  number  of  years  was  in  charge 
of  all  W’estinghouse  sales  activities  with 
.Soviet  Russia.  .\lso.  at  the  time  of  his 
appointment,  he  was  in  charge  of  the 
sale  of  W’estinghouse  equipment  to 
petroleum  companies  for  use  abroad  and 
enjoys  a  wide  acquaintance  among  oil 
men  whose  companies  operate  in  foreign 
fields.  Mr.  Knox  will  make  his  liead- 
([uarters  at  150  Broadway,  Xew  York. 


OBITUARY 

George  W\  Brine 

George  \V.  Brine,  vice-presirlent  of  the 
(ieorgia  Power  Company  and  one  of 
the  pioneers  in  the  public  utility  de¬ 
velopment  of  the  .South,  died,  of  pneu¬ 
monia  and  bronchitis,  March  15  at 
Miami,  b'la.  He  was  64  years  of  age. 
Born  in  Cambridge,  Mass.,  Mr.  Brine 
received  his  education  in  Winchester, 
Mass.,  and  entered  the  clothing  busi¬ 
ness  there  with  his  father.  In  1<S91  Mr. 
Brine  became  assistant  auditor  in  the 
.Southern  office  of  the  Ivlison  General 
Electric  Company  in  Atlanta.  When 
this  company  and  the  'riiomson-Houston 
company  were  consolidated  in  1<S02  to 
form  the  General  hilectric  Company  Mr. 
Brine  was  transferred  first  to  the  Xew 
York  office  and  then  to  the  Boston 
office  of  the  General  bilectric  Company. 
In  the  fall  of  1B92  he  returned  to 
.Atlanta  to  assume  the  position  of 
assistant  auditor  in  the  flistrict  offices 
of  the  General  Electric  Company. 

Two  years  later  he  resigned  from  this 
position  to  become  cashier  of  the 
Georgia  Electric  Light  Company,  one 
of  the  jiioneer  companies  in  the  South’s 
electrical  development  and  one  of  the 
main  predecessors  of  the  present 
Georgia  Power  Company. 

After  being  promoted  to  the  position 
of  secretary  and  treasurer  of  the 
Georgia  bilectric  Light  Company,  Mr. 
Brine  again  was  advanced  to  the  posi¬ 
tion  of  vice-president  and  treasurer 
when  the  Georgia  Electric  Light  Coni- 
fiany  was  merged  with  the  Georgia 
Railway  b-lectric  Company,  which 
was  organized  in  1902.  Mr.  Brine 
later  was  elveted  a  director  of  this  com¬ 
pany.  Ill  june,  PW)7,  Mr.  Brine  was 
elected  president  of  the  Atlanta  Gas 
Light  Conqiany  and  continued  in  that 
office  until  the  .Atlanta  (Tas  Light  Com¬ 
pany  was  sobl  by  the  Georgia  Power 
Company  in  1929.  In  1908  he  was 
elected  vice-president  and  general  man¬ 
ager  of  the  Georgia  Railway  &  Elec¬ 
tric  Coni|)any,  continuing  in  that  posi¬ 
tion  when  the  Georgia  Railway  &  Elec¬ 
tric  Company  became  consolidated  in 
1912  with  the  Georgia  Railway  & 
Power  Company.  He  later  relinquished 
the  duties  of  general  manager  and  con¬ 
tinued  as  vice-president  with  the 
Georgia  Railway  &  Power  Company 
and  its  successor,  the  Georgia  Power 
Company,  until  his  death. 


JoENS  lu.iAS  Fries,  chief  engineer  of 
the  Tennessee  Coal,  Iron  &  Railroad 
Company,  Birmingliam,  Ala.,  died  Janu¬ 
ary  25.  after  a  firolonged  illness.  He 
was  a  native  of  .Sweden,  and  after  the 
completion  of  his  technical  education 
he  joined  a  Stockholm  house  manufac¬ 


turing  telephone  apparatus,  'riien  he 
affiliated  himself  with  the  General 
.Swedish  Electric  Company  as  estimator 
for  plants  of  every  kind.  Following  this 
e.xperience  he  was  appointed  superin¬ 
tendent  of  the  Holniia  Electric  Com¬ 
pany  of  .Stockholm,  in  which  capacity  he 
remained  until  190.5.  The  ne.xt  year  he 
removed  to  .America  and  joined  the  Xew 
A’ork  Edison  Company,  remaining  with 
it  briefly  before  identifying  himself  with 
Westinghouse,  Church,  Kerr  &  Com¬ 
pany  for  drafting  work  in  connection 
with  the  construction  of  the  Long  Island 
railroad  electrification.  From  1905  to 
1907  he  was  commercial  engineer  for 
.Allis-Chahners  Company,  then  going  to 
the  Canadian  General  Electric  Company, 
where  he  became  engineer  of  fower 
plants  and  power  transmission.  In  1908 
he  joined  the  Crocker-Wheeler  Com¬ 
pany,  spending  a  year  and  a  half  in 
charge  of  the  estimating  department,  a 
similar  period  as  industrial  engineer, 
two  years  as  Pacific  Coast  engineer  and 
the  rest  of  his  stay  with  that  company 
as  assistant  chief  engineer.  Tn  1916  he 
became  chief  electrical  engineer  for  the 
Tennessee  Coal,  Iron  &  Railroad  Com¬ 
pany.  remaining  with  these  interests  up 
to  tile  time  of  his  death.  Mr.  Fries  was 
a  fellow  of  the  American  Institute  of 
Electrical  Engineers  and  a  member  of 
the  -Association  of  Iron  and  .Steel  Elec¬ 
trical  Engineers.  .American  Society  of 
Mechanical  Engineers,  .American  Asso¬ 
ciation  for  the  .Advancement  of  .Science 
and  .American  .Society  for  Steel  Test¬ 
ing.  He  was  56  years  of  age. 

• 

Wii.LiAM  H.  Fernhoi.z.  sales  engi¬ 
neer  of  the  Electrical  Engineers  Equip¬ 
ment  Company.  Milwaukee,  W’is.,  died 
January  25.  Mr.  b'ernholz  was  born  in 
Germany  and  received  bis  early  educa¬ 
tion  in  that  country.  He  came  to  the 
United  .States  in  1906  and  entered  the 
switchboard  department  of  the  Bullock 
Works.  Cincinnati.  Ohio.  Subsequently 
he  joined  the  A’ilter  Manufacturing 
Company  and  later  the  Johnson  .Service 
Company  and  the  Allis-Chalniers  Com¬ 
pany,  all  of  Milwaukee.  In  1917  he  was 
advanced  to  the  position  of  chief  drafts¬ 
man  of  the  Federal  Rubber  Company 
and  later  in  that  same  year  he  became 
district  manager  for  sales  and  engi¬ 
neering  of  tlie  Electrical  Eiiuipment 
Company  of  Chicago  with  offices  in  Mil¬ 
waukee.  W’liile  with  the  .Allis-Chalniers 
Company  Mr.  Fernliolz  did  considerable 
design  work  in  the  building  of  switch¬ 
boards,  also  consulting  engineering  and 
layout  work.  He  did  some  important 
engineering  in  conjunction  with  electric 
power  plants,  in  charge  of  high-voltage 
line  layout  and  installations  and  special 
design  and  on  construction  of  switch¬ 
boards  for  industrial  processes,  in  addi¬ 
tion  to  work  for  the  Chinese  govern¬ 
ment.  Mr.  Fernliolz  was  active  in  the 
Milwaukee  section  of  the  .American 
Institute  of  Electrical  bbigineers. 
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Trade  News 


General  Cable  Corporation  reports  f(;r 
the  year  ended  December  31.  1931,  net 
loss  after  interest,  depreciation,  shrink¬ 
ages,  etc.,  of  $5,271,551,  against  net 
loss  of  $2,067,951  in  1930. 

• 

D.  H.  Crocker,  comptroller  of  the 
Worthington  Pump  &  Machinery  Cor¬ 
poration,  has  been  elected  vice-president 
in  charge  of  the  newly  organized  unit 
called  the  comptroller’s  division  of  the 
American  Management  Association. 

• 

Hays  Corporation  of  Michigan  City, 
Ind.,  has  just  issued  a  new  draft  gage 
catalog,  No.  P.G..'\.-32.  It  is  fully 
illustrated  and  includes  enlistment  of  all 
kinds  of  indicating  and  recording  gages 
for  drafts,  pressure,  differentials  and 
temperature. 

• 

W.  M.  Bailey,  formerly  with  the 
Wireless  .Specialty  Apparatus  Company 
of  Boston,  is  now  chief  engineer  of  the 
Duhilier  Condenser  Corporation  in  New 
^'ork  City.  Mr.  Bailey  has  specialized 
in  condenser  design  and  production 
problems  for  many  years,  making  an 
e.xhaustive  study  of  mica  condensers  and 
their  application  at  all  fre(|uencies.  even 
to  the  ultra  high  frequencies  now  com¬ 
ing  into  commercial  u>e. 

• 

The  income  account  of  the  Electric 
.■\uto-Lite  Company  and  subsidiary 
companies  for  the  year  ended  l)eceml)er 
31,  10.11.  shows  profits  totaling  $4,892,- 
028.  Depreciation  and  interest  deduc¬ 
tions  brought  this  down  to  $3,921,681. 
.Assets  of  the  companv  are  entered  at 
$22,533,159. 

• 

Sales  of  the  Western  Electric  Com- 
j)any,  Inc.,  for  1931  totaled  $228,956,000, 
against  $.161 ,478.(K)0  in  19.^0  and  $410,- 
950,000  in  192^).  This  is  the  smallest 
annual  total  since  1923  and  a  drop  of 
.16.7  per  cent  from  the  19.^0  tf)tal.  Earn¬ 
ings  declined  from  $20,297,612  to  $15.- 
557,613,  or  23.4  per  cent,  hut  exceeded 
interest  pavments  and  dividends  by 
$316,387. 

• 

Ward  Leonard  Electric  Company. 
Mount  Vernon.  N.  V..  announces  the 
establishment  on  March  14  of  its  own 
district  office  in  the  Monadnock  P>lock 
Building,  Chicago,  111.  Kline  Gray,  who 
has  been  handling  the  sale  of  Ward 
Leonard  products  for  the  past  seven 
years  with  the  Westhurg  hhigineering 
Company,  has  been  appointed  Chicago 
district  manager.  !•'.  E.  Beede.  sales 
etigineer,  will  he  transferred  from  the 


factory  t)rganization  to  the  Chicago 
staff.  This  change  has  been  occasioned 
by  Paul  A.  Westhurg  becoming  Chicago 
district  manager  of  the  Weston  Elec¬ 
trical  Instrument  Company. 

• 

Electromaster,  Inc.,  announces  the  ap¬ 
pointment  of  the  Republic  Radio  Com¬ 
pany  of  Detroit,  with  a  branch  in  Grand 
Rapids,  to  distribute  “Electrochef”  in 
the  western  part  of  Michigan. 

• 

C.  O.  Bartlett  &  Snow  Company  an¬ 
nounces  the  transfer  of  C.  W.  Ross  of 
the  Philadelphia  office  to  New  York, 
where  he  will  he  associated  with  W.  H. 
Norrington,  New  York  manager,  in 
serving  the  eastern  territory  in  connec¬ 
tion  with  requirements  involving  con¬ 
veying.  drying  and  crushing  machinery. 
• 

W.  D.  Hess,  Jr.  Inc.,  is  establishing 
offices  in  the  Merchandise  Mart, 
Chicago,  to  handle  flat-plate  ironers  and 
washing  machines  of  the  General  Elec¬ 
tric  Company.  The  setup  of  the  new 
organization  will  he  similar  to  that  of 
R.  Cooper,  Jr.,  present  refrigerator  dis¬ 
tributor.  Branches  will  he  opened 
throughout  the  Chicago  area  and  an  in¬ 
tensive  new-husiness  campaign  will  he 


inaugurated.  Through  the  new  di'trih- 
utor  the  General  Electric  Companv  ex¬ 
pects  to  develop  more  than  $1,(KX).00() 
worth  of  business  in  the  district  this 
year.  Officers  of  the  new  company  are 
W.  D.  Hess.  Jr.,  president:  Erank  J. 
Saihert,  treasurer,  and  R.  J.  Dalloch. 
sales  manager. 

Eor  the  year  ended  December  31. 
1931,  net  profit  of  the  Birtman  Electric 
Company  and  subsidiaries  after  de¬ 
preciation,  federal  ta.xes  and  other 
charges,  exclusive  of  $13,(X)0  charge  ap¬ 
plicable  to  prior  year,  amounted  to  $56.- 
092,  equivalent,  after  dividends  on  $7 
no-par  preferred  stock,  to  14  cents  a 
share  on  125,400  common  shares,  com¬ 
pared  with  $171,297,  or  $1.05  a  common 
share,  in  1930. 

Robert  E.  Oliver,  St.  Louis,  Mo., 
associated  with  the  power  industry  for 
a  period  of  sixteen  years,  has  been 
appointed  a  representative  of  the  W.  N. 
Matthews  Corporation,  St.  Louis,  for 
territory  including  eastern  Missouri, 
southern  Illinois  and  central  Indiana. 
Mr.  Oliver  was  formerly  with  the 
Laclede  I'ower  &  Light  Company  of 
St.  Louis. 

James  R.  Kearney  Corporation  of  St. 
Louis  announces  that  it  is  now  manu¬ 
facturing  strand  bands  for  cinching 
strand  ends.  These  products  were  for¬ 
merly  manufactured  by  the  Morse-Star- 
rett  Products  Company. 


Sectional  construction  of  mercury-arc  rectifiers  permits  the  3,000-kw., 
600-volt  assembly  illustrated  to  be  built  up  from  four  750-kw,  units  by  the 
Westinghouse  Electric  &  Manufacturing  Company, 
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New  Equipment  Aval  lable 


Composite-Coil  Instrument 
Improves  Accuracy  Tenfold  ' 

A  new  type  of  indicating  instrument 
for  the  determination  of  voltage,  cur¬ 
rent  and  power  has  just  been  de¬ 
veloped  and,  according  to  the  most 
recent  issue  of  the  Journal  of  Research 
of  the  Bureau  of  Standards,  offers  ap¬ 
proximately  ten  times  the  accuracy 
that  commercially  available,  high-grade 
portable  instruments  now  afford.  While 
larger  and  more  expensive  to  manufac¬ 
ture  than  the  ordinary  portable  instru¬ 
ment,  it  is  said  to  he  sufficiently  rugged 
to  he  useful  in  power  plant  testing,  and 
the  precautions  recpiired  in  operating  it 
are  not  materially  more  elaborate  than 
those  involved  in  similar  measurements 
of  direct  current  by  means  of  the 
I)otentiometer. 

This  instrument  is  not  commercially 
produced,  but  it  is  thought  that  some 
.\merican  instrument  manufacturers  will 
take  up  the  suggestion  and  develop  from 
it  a  valuable  working  tool  for  the  elec¬ 
trical  engineer.  As  foreseen  in  the 
bulletin,  such  improved  accuracy  might 
meati  a  saving  of  many  thousand  dol¬ 
lars  a  year  through  improved  and  more 
accurate  knowledge  of  heavy  equipment 
performance  in  acceptance  tests. 

T 

ClKCriT  HKKAKKR  FITTINGS  .AND 
p.A.NEi.iJOARDS  designed  to  take  the  West- 
inghouse  “Klipon”  type  WKL  circuit 
breakers  are  now  made  by  the  Pyle- 
Xational  Company  of  Chicago.  The 
circuit  breaker  fitting  is  a  heavy-duty 
cast-iron  fitting  made  in  types  to  take 
one  single-pole  circuit  breaker,  two 
single-pole  breakers  or  one  double-pole 
breaker.  The  panelboard  is  a  sturdily 
built  cast-inm  fitting  adapted  to  the  in¬ 
stallation  of  a  number  of  standard 
“Flipon”  circuit  breakers. 

• 

NEW  PROTECTED  METAL,  ktlOWU  aS 

Robertson  bonded,  is  announced  by  the 
Mellon  Institute  of  Industrial  Research. 
Pittsburgh,  I’a.  It  is  of  a  laminated 
metal-felt  material  cemented  under  heat 
and  pressure.  The  composite  laminated 
material,  the  outer  surfaces  of  which  are 
suitable  felts,  is  saturated  as  desired  to 
control  corrosive  conditions  to  which 
the  metal  may  he  exposed  in  .service. 
Owing  to  the  fact  that  it  is  possible  to 
choose  between  a  number  of  felts  and 
felt  saturants  to  stand  against  various 
corrosive  conditions,  this  new  protected 
metal  promises  tle.xibility  in  providing 
corrosion  resistance.  The  ductile  nature 


of  the  bond  between  felt  and  steel  makes 
it  possible  to  subject  this  material  to 
forming  operations  such  as  shearing, 
bending,  corrugating,  rolling  and  mild 
drawing  without  destroying  adhesion  be¬ 
tween  felt  anrl  steel. 

T 

Transformer-Switchgear 
Unit  for  Substations 

The  cost  of  distributing  electric  power 
to  areas  of  low  load  density  may  be  re¬ 
duced  through  the  use  of  new  substation 
equipment  announced  by  the  General 
Electric  Company.  The  transformer 
and  switchgear  are  designed  as  a  unit 
and  assembled  at  the  factory.  The 
equipment  includes  a  three-phase  trans¬ 
former,  with  a  high-voltage  oil-immersed 
disconnecting  switch,  an  inclosed  high- 
voltage  fuse  compartment,  a  complete 


automatic  equipment  for  changing 
the  ratio  of  the  high-voltage  winding 
under  load  and  the  necessary  switch- 
gear.  Included  in  this  are  a  panel  with 
voltmeter,  ammeter  and  watt-hour  meter, 
the  current  and  potential  transformer, 
oil  circuit  breaker,  relays,  disconnects, 
fuses,  etc. 

The  transformer  has  provisions  for 
connecting  a  high-voltage  underground 
cable  to  a  pothead  on  the  disconnecting 
switch  compartment.  'I'he  switchgear 
compartment  can  be  arranged  for  con¬ 
necting  to  low-voltage  overhead  feeders 
through  the  roof  or  to  underground 
cables  in  the  base. 

The  standard  capacity  of  the  trans¬ 
former  is  750  kva.  as  a  self-cooled  unit. 
The  capacity  can  be  increased  to  940 
kva.  by  the  addition  of  air-pressure- 
cooling  equipment  if  future  reipiire- 
ments  demand. 


Insulated  Flashlights 
for  Trouble  Shooters 

To  meet  the  needs  of  linemen,  trouble 
shooters  and  other  power  company  em¬ 
ployees.  the  French  Battery  Company, 
Madison,  VVis.,  has  perfected  the  “Ray- 
0-\’ac”  insulated  rotomatic  flashlight. 
Through  an  exclusive  process  of  rubber 
plating,  all  metal  parts  of  the  case  are 
insulated,  the  insulation  adhering  to  and 
becoming  an  integral  part  of  the  case. 
Dielectric  tests  running  as  high  as 
29,000  volts  have  failed  to  penetrate  the 
insulation,  it  is  claimed. 

The  flashlight  is  available  in  two 
sizes,  two-cell  and  three-cell,  and  in 
two  head  types,  floodlight  and  spotlight. 
The  floodlight  type  is  most  generally 
used  in  central-  and  .sub-stations,  where 
ditfused  illumination  is  desired,  while  the 
spotlight  is  preferred  by  linemen  and 
trouble  shooters. 

T 

New  tyce  si(;n  receftacles,  de¬ 
signed  to  fasten  to  the  sign  face  without 
the  use  of  screws,  are  announced  by  Har¬ 
vey  Hubbell,  Inc.,  Bridgeport,  Conn.  To 
attach  receptacle,  insert  from  the  back 
in  oblong  hole  punched  in  sign  face. 
Turn  until  spring  studs  snap  into  two 
I)unched  holes.  Metal  sign  face  is 
clamped  between  the  porcelain  lip  and 
the  two  spring  studs.  The  snap-on  ar¬ 
rangement  is  such  that  the  device  can  he 
assembled  to  the  sign  face  much  more 
(juickly  than  the  standard  receptacle. 
Twenty-five  or  more  receptacles  can  he 
assembled  to  the  sign  per  miiinte.  Break¬ 
age  is  eliminated  because  no  .screws  are 
Used  to  tighten  in  jjorcelain.  After  being 
installed,  the  receptacle  can  never  work- 
loose  because  it  is  flexibly  fastened  to 
the  sign,  and  no  amount  of  vibration  can 
affect  this  type  of  fastening,  it  i.-. 
claimed.  The  receptacle  is  known  as 
No.  4061.  It  is  rated  at  660  watts,  250 
volts  and  is  made  of  porcelain,  with  all 
metal  parts  non-ferrous,  and  can  be  fur¬ 
nished  with  either  .screw  or  soldering 
terminals. 

• 

Air  -  coNDH  loNiNc;,  railroad  car 
EQUIPMENT  of  the  itidi vidual-car,  all¬ 
electric  type,  using  a  newly  developed 
axle  generator  and  storage  battery  for 
motive  power  in  place  of  an  internal 
combustion  engine  and  “Freon,”  F-12, 
a  newly  developed  gas,  as  the  refrigerat¬ 
ing  medium,  is  announced  by  the  York 
Ice  Machinery  Corporation,  York,  Pa. 
The  system,  which  has  50  per  cent  in¬ 
creased  capacity,  is  capable  of  precool¬ 
ing  cars  without  e.xternal  connections, 
and  requires  less  space.  The  new  .sys¬ 
tem,  like  former  York  .systems,  is  a 
self-contained  unit  in  each  car,  which 
permits  fle.xibility  of  operation  inde¬ 
pendent  of  other  cars  in  the  train  and 
of  terminal  facilities. 
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What  AboutYour  Fuses? 


Why  not  write  for  the  STORY  OF  THE  BUSS  SUPER¬ 
LAG  FUSE  or  let  us  have  a  representative  call  and  give 
you  complete  information  about  this  money  saving — profit 
making  device? 


BUSSMANN  MANUFACTURING  COMPANY,  ST.  LOUIS,  MO. 

A  Division  of  the  McGraw  Electric  Company 


RENEWABLE 


Right  now  when  every  penny  must  be  saved  and  every 
unnecessary  cost  eliminated  isn’t  it  time  for  you  to  in¬ 
vestigate  the  latest  improvement  in  electrical  protection  ? 

Maybe  it  will  pay  you  to  look  into  the  new  BUSS  SUPER¬ 
LAG  Fuse  —  the  fuse  designed  to  help  you  cut  operating 
costs  and  increase  production  efficiency. 

This  New  Fuse  is  different  from  any  other  fuse.  It  has 
“lag-plates”  attached  to  the  link  to  retard  the  blowing  time. 
The  result  is  a  time-lag  far  greater  than  ever  before  was 
thought  possible. 

Super  time-lag  means  that  BUSS  fuses  will  reduce  mate¬ 
rially  the  number  of  blows  you  have  from  harmless  or  tem¬ 
porary  overloads.  No  longer  need  these  annoying  current 
surges  be  the  bugaboo  of  the  production  or  maintenance 
department. 

In  addition,  the  reduced  number  of  fuse  blows  will  mean 
fewer  fuses  to  buy  and  will  give  you  a  saving  in  your  fuse  bills. 


Cut-away  viewed  a  6o 
ampere  150  volt  BUSS 
SUPER-LAG  Renew¬ 
able  Fuse.  Note  the 
lag-plates  on  the  link. 
They're  what  makes 
the  difference. 
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An  unduplicated  variety 

f  MERCURY  SWITCHES 

•  from  smallest  to  largest  sizes. 


The  proper  switch  for  whatever  need  you  may  liave  is  easily  chosen  from  the 
comprehensive  line  of  Mercury  Switches  now  made  by  (General  Electric  Vapor 
Lamp  Company.  These  switches  are  made  in  variety  ranging  from  the  above 
illustrated  small  switch,  with  capacity  of  50  milliamperes,  to  the  big  switch 
shown  which  has  a  capacity  up  to  50  amperes.  They  make  and  break  all  kinds 
of  electric  circuits — have  hundreds  of  applications. 

Mercury  Switches  are  easily  operated  by  simple  mechanical  methods,  heat 
responsive  elements  or  electrical  devices.  For  complete  details,  write:  (general 
Electric  Vapor  Lamp  Company,  805  Adams  Street,  Hoboken,  N.  J. 

.526  Copr.  (•cneral  Klc«  iric  VajM»r  l.amp  Ck>* 


GENERAL 


ELECTRIC 


VAPOR  LAMP  COMPANY 

HOBOKEN,  N.  J. 


Atlanta,  t^a.;  187  Spriiif;  St.,  N.  W  . 
BoHtim,  Mamt. :  230  Stuart  St. 
Charluttr.  N.  C.:  200  S.  Tryuii  St. 
(2hiraa<>.  HI.:  .37  W.  Van  Kureii  St. 
(3n<'innati,  Ohio:  107  K.  Fourth  St. 


Clrvelaiul,  Ohio;  1.363  Ontario  .St. 
Detroit,  Mieh.:  .3011  .  tiraiiil  Hlvd. 

llollyHiHMl,  Calif.:  Kerae  Fug.  Co., 
7.380  Santa  Moniea  Blvd. 
1‘hilailelphia,  Fa.:  121  Chestnut  St. 


I’iltshurgh.  Fa.:  200  IVinlli  St. 
K<H'heeter,  N.  Y.;  183  Main  .St.,  K. 
San  Franeiwo,  Calif.:  Keese  F^ng. 

Co.,  .357  Market  St. 

St.  Louis,  Mo.:  611  Olive  St. 


ELECTRICAL  WORLD  —  il/t/rr/i  26,1932 


SAFETY  FOR  SAFE  HARBOR 


BATTERIES 

THE  ELECTRIC  STORAGE  BATTERY  COMPANY,  Philadelphia 

THE  WORLD’S  LARGEST  MANUFACTURERS  OF  STORAGE  BATTERIES  FOR  EVERY  PURPOSE 

Exide  Batteries  of  Canada,  Limited,  Toronto 
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A'ow  sa0,000,000  Siil4%  Harbor  Plant 
guarded  by  Exide  Batleriew 

lULL  protection  every  moment  of  This  battery,  with  a  capacity  of 


1  the  day  and  night!  The  designers 
of  this  huge  hydro-electric  develop¬ 
ment  on  the  Susquehanna  made 
certain  of  that  when  they  specified 
a  120-cell  Exide  for  guard  duty. 


760  amp.  hr.  at  the  8  hr.  rate,  in¬ 
sures  the  instant  and  automatic 
operation  of  control  bus  service 
and  emergency  lighting. 

Power  and  light  companies  in 


HERE  THEY  ARE 
—  some  the  120 
cells  oj  the  Exide 
Control  Bus  Battery 
which  is  used  to  pro¬ 
tect  the  Saje  Harbor 
development. 


TWICE  H7TH/N  EIGHT  MILES  tht  Susquehanna 
Riier  is  harnessed  for  water  power.  The  Safe  Harbor 
plant,  shown  here,  has  an  inttialcapacity  of  2ss,ooo  h.p. 
It  is  interconnected  with  the  Pennsylvania  Water  iT 
Power  Company' s  1^0,000  h.p.  plant  at  Holtwood,  Pa., 
eight  miles  downstream,  and  is  operated  with  it  as  a 
single  development. 


every  state  of  the  Union  now  rely  on 
the  long  life  and  economical  perform¬ 
ance  of  Exide  Batteries. 

When  you  buy  an  Exide,  remember 
this— you  get  44  years’  experience  in 
battery  building.  That  means  unfailing 
dependability. 


£xi6e 


NOW! - 

— fully  plumbed  for  the 
first  time 

the  real 
significance 
of  the 

public  utility  I  .A 
holding  ^  I  4 

company 


TRADE 


9  ^  ^  MARK' 

REC.U.S.PAT  OFF.  &  FOREIGN  COUNTRIES 

for  switchboard  and 
panel  board  construction 

The  terminal  block,  Type  S, 

B  shown  herewith  is  moulded  from 
“Electrose”  and  has  a  large  space 
available  for  labeling  circuits. 
This  block  is  particularly  adapt¬ 
able  for  cable  control  leads  as 
well  as  for  switchboard  and 

We  can  supply  your  demand 
for  “Electrose”,  “Bakelite”  and 
“Insulate”  products.  Send  us 
your  specifications.  Quotations 
cheerfully  and  promptly  given. 


a  new  Iwok  uiuiMial  importance  to  every  utilit} 
j  is  interested  in  the  question  of  regulation  and  th< 
tming  Federal  investigation  of  holding  company 
ounded  on  sound  economic  principles  and  unim 
idence,  this  book  presents  a  complete  picture  of  th( 
and  operation,  and  the  stK'ial  and  political  signifi- 


5 list  puhlislied 

The  Holding  Company 

Its  Public  Significance  and  Its  Regulation 
by  .lAMKS  C.  BONHRKJHT 

l*rt)ff*ssor  <if  Finance,  ('olunilfia  University 

and  (lAKDINER  C.  MEANS 

Columbia  University 
.?9.?  f'Hges,  6x9,  illustrated,  S4.(l(l 


INSULATION  MFC.  CO.,  In 

and 

GENERAL  INSULATE  CO.,  Inc. 

BROOKLYN,  N.  Y. 


New  York  Ave.  8C  Herkimer  St. 

'llllllllllllllltllllltlllllllllllltllllllllllllllllllllllllllllllllllllllllltllllllllllllllllllllllMlllinilllllllHHtlllllllllllllllllllllllllllllllltlllllltlln 


6-UNIT  LAYER-WINDING  SPOOLER 


BU.SINKSS  iiieii,  la'vyeis  iiiid  ecDiioiiiists  will  find  nnicli  to 
inteiest  thetn  in  this  IhorouKh  and  imptirtial  review  and 
.inttlysis.  Ulearly  it  shows  how  the  holding  comiiany  has 
de\«  li'ped  its  the  dominant  form  of  large-scale  business,  com- 
)>ares  it  with  ntlier  forms  for  concentrating  control,  examines  its 
bcnc(it.«  and  its  evils,  discusses  every  factor  that  throws  light  on 
its  significance  in  the  fields  of  the  public  utilities,  the  industrials, 
ihe  liiilroads  and  the  commercial  hanks. 

Tinpersoiiiil,  yet  spiced  with  facts  as  If)  men  and  corporations 
whoso  names  arc  familiar,  it  itiformatively  covets  such  topics  as; 

— slescription  and  criticism  of  the  major  holdimr  lompany  systems 
— recent  trends  in  utility  lioldiiie'  companies 
— the  utility  Iiolding  eomii.'iny  and  the  hnsiness  (lepression 
— should  the  utility  hohiing  eomiiuny  he  regulated  or  oittlawed'r 
—  the  evil  of  the  service  eliarge 
-  -ovcreapitaliziition 
— recent  tinil  proposed  regulation 
— the  lailroad  lioltling  company 

— the  industrial  liolding  comit.itiy  :iiid  thy  Anti-TrnsI  l.iws 
— th"'  hank  holding  comiiany  as  a  device  lor  iircnmvciitiiig  the  laws 
against  hranch  hanking 

—  history  of  stilts  liy  miiiorit.v  stocklioldcrs  alleging  misnianag'cmcnt  hy 
holding  companies,  etc. 


SINGLE  UNITS  OR 
IN  GANGS 


CIO  Iliintingiinn  St, 
rhila.,  IV'uuit. 

Wire  from  No.  20  to  No.  30  B.  &  S.  | 
-Spools,  to  G-iii.  heads.  | 

■Cam  Traverse.  2  V4  to  3  in.  | 

•Change  Gears  to  vary  the  rate  of  = 

traverse.  = 

-Automatic  Stops.  = 

-Ball  Bearing  Spindles.  = 

(13)  I 
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mencan 

INSULATING 
lUACHINEMOr 
Irl  coi*f^Ai%rK 


l.onk  over  this  eiirrently  impnrtiint  hook.  Sent!  the  en 
cMiinine  the  hunk  1*  ii  flays  liefore  you  ileeiile  whether  you 
to  keep  it. 


HARD  PORCELAIN 

For  Electrical  Specialties 

IMPERIAL  PORCELAIN  WORKS  Inc. 

TRENTON,  N.  J. 


FREE  EXAMINATION  COUPON 


Mrttraw -Hill  Itook  Co.,  liie.,  3.30  West  4‘lfl  Street,  New  York. 

Send  me  Bunhrinht  and  .t/ros* — THK  HOLDING  t'OMP.'NY.  postpaid,  tor  1« 
il.i.vs'  free  rxaniiMatliin.  I  will  send  $4.00  or  return  the  lifsik  within  10  days 
cf  receipt. 


LAVITE 


A  Superior  Insulatiou 

Strong,  Accurate,  Everlasting 

D.  M.  Steward  Mfg.  Co. 

Chattanooga,  Tenn. 


Riul  f'anatU  only.) 


NEW  CONSTRUCTION  and  MAINTENANCE 

EQUIPMENT  FOR  the  ELECTRICAL  INDUSTRY 

I -  iCoffing  Hoists 

1  The  Universal 

wn  A  Tools 


Tr<m$torm«r  Qin.  Can  be  damp¬ 
ed  mcvkIt  to  top  of  polM.  For 
Urtinc  transformers. 


The  Power  &  Light  ■  |■J 

Companies  hare  al  |^■f 

found  them  espe-  fll  I^U 

dally  adapted  to  41  •■ll  ^ 

line  construction  41 

and  maintenance 

work.  These  hoists  4  ||B||||^H|||H||||||||m 

are  9 

rope  on  4 

account 

compactness  and  ""  ■ 

fact  that  one  man  t  jj 

can  puli  as  much  < 

with  one  of  them  r  ^^1 

as  sereral  men  can  — "'  '  * 

pull  with  a  large  Ground  Auger  for  tern*  The  Ideal  Jack  for  pull- 

block.  Rain,  mud  porary  grounding  in  all  ing  and  straightening 

and  snow  will  not  kinds  of  earth.  Easy  poles.  It  has  tilt  an  I 

affect  their  opera-  to  remoce  from  the  swivel  base, 
tion.  Weight,  H  ground.  Collapsible  han- 

Ibs.  to  65  lbs.  (lie  makes  it  compact. 

Capacity.  %  ton  Eas.v  to  remove  it  under 

to  6  ton.  other  tools. 


One  man  on  each  sine  of  tower  with  Model  f 
Coffing  Hoist  is  able  to  puil  sufficient  slack 
to  install  strain  type  insulators. 

The  man  on  the  right  is  pulling  1000  feet 
and  the  man  on  the  left  700  feet  of  4-0 
conductor. 

Height  of  Tower:  75  feet. 


Trmporarg  Qug  Clamp.  For  necking 
cuy  wires  under  heavy  tension.  3  bolt 
clamp  ran  be  put  In  proper  location 
without  using  hammer. 


Any  of  this  equipment  can  be  secured  on  30 
days*  trial. 

Catalogue  with  full  information  will  be  sent 
on  request. 

Coffing  Hoist  Company 

313  E.  Van  Buren  St.,  Danville,  Illinois 


Temporarg  Croeearm  and  Clatttp-  They  can  be  readily  clampeu 
to  a  pole  al)0Te  or  between  the  eroasarmi.  For  changing  cross- 
arms  on  corners  or  on  pole  lines. 

Has  a  tilting  hook  with  automatic  lock,  large  enough  to  hold 
a  I  %  -in.  line  hose.  Prevents  current  from  arcing  from  one 
liiKik  10  another  in  wet  weather. 


Flag,  dag  holder 
and  tleetrie  light. 
For  poles,  pipes, 
etc..  In  transit  day 
or  night.  Can  be 
easily  attached  and 
removed.  Spring  at- 
tarlied  to  chain  so 
holder  will  not 
work  loose 


Uneven  ground  adds  no  expense 

when  adjustable  legs  are  used 


The  use  of  McClintir-Marshall  Transmission  Towers 
with  adjustable  legs  eliminates  the  costly  additional 
excavation  ordinarily  required  when  erecting  towers 
on  uneven  ground  or  fiide-hill  locations.  By  inter¬ 
posing  a  supplementary  stub  between  the  base  of 
tower  and  the  footing  stub  it  is  possible  to  com¬ 
pensate  for  inequalities  in  the  surface  of  the  ground, 
thus  avoiding  much  excavation  and  grading. 

AIcCLI.NTIC-MAHSHALL,  CORPORATION 

RDCH  f<Hhsitliarif  of  BfikUht m  St*fl  Corporation 

SSS  General  Offices;  Bethlehem,  Pa. 

Dl-strirt  onircs  in  New  York.  Boston.  Piilladclphla.  Baltimore,  Pitts¬ 
burgh.  BiilTalo,  Clevelan<l.  Cincinnati,  Detroit.  Chicago,  St.  Louis, 
San  Francisco.  Los  Angeles 

Kximrt  Distributor;  Betlilehcm  Steel  tixport  Corporation. 

New  York  City 


Supplementary  Stub 

O' 


McClintic  Marshall 

Transmission  Towers 
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On  pliers — on  leather  goods — 
on  climbers — on  all  the  equip¬ 
ment  the  lineman  uses  you  will 
invariably  Find  the  Klein  trade¬ 
mark.  The  standard  of  quality 
''since  1857." 

DISTRIBUTED  THROUGH  JOBBERS 


COMPANY 


Subsidiary  of  United  States  Steel  Corporation 


General  Office:  Pittsburgh,  Pa.  —  Offices  In  The  Larger  Cities 

f  ACIFK  CCAST  DISTDWUTOR:  [  IXPORT  DISTRIRUTOMi 

COIUMRIA  STEIL  CO.,  SAN  FRANCISCO  i  U.  S.  STIEk  FROOUCTS  CO.,  NEW  YORK 


RELIABILITY 


The  story  of  MOLONEY  reli- 
ability  is  told  and  retold  in  the 
years  of  satisfactory  service  on 
whatever  type  of  installation 
MOLONEY  TRANSFORMERS 
are  used. 


MOLONEY  ELECTRIC  CO 

ST.  LOUIS,  MO. 

Offices 


in  the  principal  cities 


ALWAYS  IN  DEMAN 


FABRICATED  STEEL  STRUCTURES 

TRANSMISSION  TOWERS 

POWER  HOUSES  -  SUB-STATIONS 


neNOVA.  W.  VA.  U.  S. 


H 

1 

& 

s 

I  fstalilisiied  18 1 

1  Chicago  Ill  U5A 

3  2  (i  0  B 

K  L  M  0  N  1 

'  A  VE..  CHICAGO 

'  ^A,\  vaaaa  vAA  \  <  a 


BtC  Drop  Forged  Hardware 


Enforce 

your 

‘KEEP  OUT 


A  flashing  streak  of  fighting  trout  as  he  leaps 
to  the  fly.  Into  the  rapids,  around  logs  and  the 
fight  is  on.  What  a  thrill  to  hold  four  pounds 
of  fighting  trout  on  that  slender  rod.  But  what 
if  the  rods  break — that  is  all  in  the  sport. 

Not  so  this  serious  business  of  constructing  a 
high  tension  suspension  line.  Engineers  cannot 
afford  to  take  risks  of  any  nature  and  every 
item  that  goes  into  the  construction  of  the  line 
must  be  reliable,  that  is  why  BTC  drop  forged 
caps  for  high  tension  suspension  insulators  have 
so  rapidly  found  favor  with  engineers. 

There  can  be  no  risks  with  a  drop  forged  cap 
for  they  are  uniform,  and  uniformity  means  that 
they  are  reliable.  For  strength  with  uniformity, 
specify  BTC  drop  forged  caps. 


Neither  curious  nor  malicious  hands  can  touch 
this  electrical  equipment.  Cyclone  Fence  is  the 
most  effective  "'keei)  out”  sign  you  can  have  on 
your  property.  It  enforces  your  command  or 
warning,  and  protects  the  property  within  from 
theft  and  damage.  Also  helps  to  eliminate  costly 
tiamage  suits. 

Cyclone  Fence  provides  dependable  protection 
for  many  years.  A  quality-built  fence — installed 
hy  trained  men  on  the  payroll  of  the  Cyclone 
Fence  Company.  Cyclone  has  been  a  protection 
requirement  for  electrical  properties  for  many 
years.  Let  the  Cyclone  Engineer  give  you  with¬ 
out  any  (ddigation,  details  and  prices.  Write  us 
to<lay. 

CYCLONE  FENCE  COMPANY 

Oenvral  Offices:  Waukegan,  Illinois 
ttrnneh  Offices  in  All  Principal  Cities 


1.  They  are  uniform  in  quality. 

2.  They  are  superior  in  strength. 

3.  They  are  uniform  in  dimensions. 

4.  They  can  be  heat  treated  to  give 
maximum  strength  with  minimum 
weight. 


5.  They  have  precision  milled  joints 
and  drilled  holes. 

6.  They  are  free  from  hidden  defects 
and  concealed  flaws. 

7.  They  give  extra  protection  to  your 
lines. 


STATES  STEEL  CORPORATION 


SUBSIDIARY  OF  UNITED, 


I'acitic  Coast  Division: 

STANDARD  Ft:NCE  COMPANY,  Oakland,  California 

''iirtoiir — not  n  "tupe’’  of  fence,  hut  fence,  made  exclusively 
hy  Cyclone  Fence  Compa?ty  and  identified  by  this  trade  mark. 


Made  by 

THE  BREWER-TITCHENER 
CORPORATION 
Cortland,  New  A'ork 


(^clone  p 

*16  u %  PAt  err  I 


Ofnci 


Cleveland 


WILSON 

CURVED-FINGER 

ELECTRICIANS 

GLOVE 


TAPERED 
FINGER  TIP 


ABRASION 
PROOF  STOCK 
RESISTS  LIGHT 
AND  HEAT 


GROUND  TESTER 


Facsimile 


/ 

PURE  CUM 
CENTER  OF 
HIGH  DIELECTRIC 
STRENGTH 


Improved  Wilson  Gloves 
NOW  AVAILABLE 
AT  REDUCED  PRICES 

The  quality  of  WILSON  Electricians* 
Gloves  has  been  constantly  improved. 

Features  to  make  them  More  Com¬ 
fortable,  Safer  and  Longer-Lived  have 
been  developed  and  adopted  until 
Wilson  3I  oves  are  outstanding  for  their 
service  and  popularity. 

Now  by  a  combination  of  lower  costs 
and  improved  methods  of  production,  we 
have  been  able  to  make  liberal  reduc¬ 
tions  in  prices.  Now,  more  than  ever, 
WILSON'S  are  your  best  buy  in  Elec 
tricians*  Gloves. 

We  will  be  glad  to  send  a  pair  for  trial 
to  any  central  station  —  on  receipt  of 
requisition  —  no  charge. 


SEND  FOR  CATALOG  AND  NEW 
PRICES  ON  THE  WILSON  LINE 


THE  WILSON  RUBBER  CO. 

SptcUlists  in  RUBBER  GLOVES  tnd  tht  WORLD’S 
LARGEST  MANUFACTURERS 

Canton  »  Ohio 


I  Simply  make  connec- 

I  tions  — •  to  the  ground 

I  under  test  and  to  two  ^ 

I  reference  grounds  ■—  turn  the  crank  and  read  ground  resistance  I 

I  directly  in  ohms.  No  "balancing",  no  adjustments,  and  | 

I  unaffected  by  stray  earth  current.  | 

I  The  "Meg"  Ground  Tester  weighs  only  pounds  and  is  | 
I  low  in  cost.  Write  for  Bulletin  1 300-W.  | 

I  JAMES  G.  BIDDLE  CO.  I 

I  1211-13  Arch  Street,  Philadelphia  | 

niiiiiiiiiiiiiiiHininiiiiiiiiiniiiiMiiiMiMiMiMiiMiMMiiiiiniiiiiiiiiiiiiiMiiiiiiiiiiiiiiMiiiiiiiniMifiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiuiuiiiin 
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15  KV. 


1200  Amp.  I 


Elpeco  Indoor  Switch 

I  — with  special  I 

I  tube  lug  terminals  | 

I  ELECTRIC  POWER  EQUIPMENT  CORP.  | 

I  412-20  N.  18th  St.,  Philadelphia,  Pa.  | 

jiiiiiiiMiiiiiMiiniuiniiiiiiiiiiiMiiiMiiiNiMiniiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiinitiniiiiiiiiiiiiiitiMiiiiiiiiiiiiiiiiiiiitiiiiinig 

I  ,  -  ^  Switrhes — Arrenters — FiiNeH — Sub-Station  I 

Kqiiipnient  = 


^ Ptfuipmeni  | 
Company  \ 


r.iiiiMiiiininiiiiiiiiiiiiiniiMniiiiiiiiiiiiniiiiiiiiiiiinitiiiitMiiMiiiiiiiinMiiiitiniiiiiniiitiiiiiiiiiiiMiiiiiiiiiiiiiiiiiinitiiiiiiiiiiiiiiiiiitr; 
. . . . . . 

^  CANADIAN 

»  m  S  PORCELAIN  ' 

I  CO..  LTD.,  I 

I  HAMILTON  ONTARIO  | 

I  'r-— - 10  :254mm)—  CANADA  | 

i  InHUlator  No.  4700  = 

. . . 
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D  POWER 
CABLES 


JLower  cables  for  underground  trans¬ 
mission  or  distribution  are  made  by 
Roebling  and  are  widely  used  by  elec¬ 
tric  light  and  .power  companies,  rail¬ 
roads  and  industrials  throughout  the 
country.  These  are  offered  in  single 
conductor  and  multiple  conductor, 
rubber  and  varnished  cambric;  also  im¬ 
pregnated  paper  in  single  or  multiple 
unshielded  or  Type  H  constructions. 

The  nearest  Roebling  office  would 
welcome  an  opportunity  to  supply  full 
information  regarding  these  cables  or 
any  other  Roebling  Electric  Wires  and 
Cables  listed.  Large  and  varied  stocks 
of  standard  wires  and  cables  are  carried 
in  the  cities  below. 


Power  Cables  •  Paper;  Cambric;  Rubber  »  Submarine  Cables 
»  Tree  W^ire  »  Parkway  Cable  »  Service  Cables  *  Station 
Cables  »  Rubber  Covered  Control  Cables  :>  Rubber  Covered 
Wires  and  Cables  •  Braided  and  Leaded  •  Code:  Interme¬ 
diate;  30^  »  Slow-burning  Wires  and  Cables  »  Weatherproof 
Wires  and  Cables  '•*  Portable  Cords  »  And  a  wide  variety 
of  other  wires  and  cables. 

'S 

JOHN  A.  ROEBLING’S  SONS  CO.  '  TRENTON,  N.J. 

Atlanta  Boston  Chicago  Cleveland  Los  Angeles  New 

York  Philadelphia  Portland,  Ore.  San  Francisco  Seattle 
Export  Dept.,  New  York 
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The  first  Handbook  of  its  kind . 

It  simplifies  the  Code . 

Explains  the  rules . 

It  groups  rules  according  to  subjects  making  it  easy  to 
locate  all  the  rules  on  any  given  subject . 

Abbott*  s 

National  Electrical 
Code  Handbook 

460  pages,  4y^  x  illustrated,  $3.00 


HiiiiniiMiiiMniiiiiiiiiiiiiiiiiiiiiiiiiniiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiimiiiiiiiiiiiiiiiiiiiiiiiuuuiiiimiuit*: 


EXAMINATION 


RULES  ILLLISTRATED 

The  riilefi  are  all  «'l<*arl.v  illustrated  vith  charts,  diatrraius.  sketches 
and  |ihot(iK'ra|>hs.  With  this  Handhook  no  rule  can  lie  misunderstood 
nor  can  a  rule  Iw  overlooked.  Loiur  and  involved  rules  have  lieen 
l•tlan|red  into  short  easil.v  understood  parairraiihs  or  rewritten  in  simple 
laniruaire  without  chamrimr  iheir  meanimr. 

MOTOR  TABLES  EXTENDED 

The  aptilii'ation  of  the  Code  data  pertainimr  to  the  motor  tables  has 
been  simplifiiHl  b.v  a  complete  set  of  tables  that  irive  for  each  size  and 
t.vi>e  of  motor  the  full-load  current,  wire  size,  i-onduit  size,  branch  «'ir- 
ciiit  fuse  ratinir  and  the  ratmi;  or  settimr  of  the  running'  protective  ilevice. 

OTHER  FE.4TURES 

Otin-r  features  of  the  Handbook  that  make  it  a  tiractical,  working  tool 
lor  ever.v  user  of  the  Code  ineludc  data  on — ilcfinitions  of  the  terms  lis«-ii 
in  the  Coile — r*“uuirements  tiertaming  to  standard  materials  and  methods 
of  installation — general  rtsiuiiTinents  appl.ving  to  all  wiring  s.vstems — 
automatic  overload  iiroteetion  caivcred  in  lioth  sections  on  general  require- 
nieiiis  aiul  in  connection  with  siiecific  a|i|>lications — siiecial  requirements 
liertaining  to  outside  work,  hazardous  locations — theatre  wiring,  eleva¬ 
tors.  cranes,  signs,  radio  equipment.  ct<-. — iirovides  a  practical  means  lor 
s.vstcmatie  home  stud.v  of  the  (’ode. 

10  Days*  Examination  FREE 

(let  this  Handbook  ami  certify  your  methods  liy  making  quick. 
Ireqnent.  definite  relercnees  to  the  Coile  requirements.  ft  is  cas.v  to  do 
now  with  the  Handliook  to  help  you.  Send  the  coupon  in  ami  'base  your 
decision  on  the  liook  itselt.  You  may  have  it  for  ten  da.vs  KHKE. 


Me  Graw-Hiuj- 


FREE  EXAMINATION  COUPON 


Electric  Bond  and 
Sh  are  Company 


Here  is  a  Handbook  that 
enables  the  reatler  to  grasp 
instantly  the  plan,  s<‘Ope 
and  purpose  of  the  Na¬ 
tional  Electrical  Code.  For 
the  first  time  the  rules  of 
the  Coile  have  b<‘en  rear¬ 
ranged  ill  logical  order, 
simplified,  illustrated  and 
(•.xplaiiUHl,  and  even  re¬ 
written  where  the  original 
rule  is  not  clear  in  its 
intent. 

With  this  Handbook  the 
engineer,  electrician.  in- 
siH-ctor.  contractor,  archi¬ 
tect  and  every  other  user 
of  the  Cmk-  can  turn  in¬ 
stantly  to  all  of  the  rules 
aiiiilying  to  the  job,  device 
or  method  with  which  he 
is  concerned.  The  rules 
are  all  together  for  prac- 
tic-ally  every  job.  Where 
they  are  not  a  system  of 
indexing  and  cross  index¬ 
ing  makes  it  possilile  to 
turn  immediately  to  the 
additional  information 
ne»*ded.  All  of  the  wiring 
rules  are  gathered  together 
in  Section  1 1  of  the  Hand¬ 
book.  but  for  further  con¬ 
venience  these  rules  are 
reiK'atetl  throughout  the 
volume  wherever  the.v  are 
rcicrred  to. 


Two  Rector  Street 
New  York 


. . . 
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A  BLAST  OF  OIL  AND  THE  ARC  IS  OUT 


Type  FK-44A  oii-blast  circuit 
breaker 


Proved  and 


Applied 


in  Moderate-Capacity  Indoor  Breakers 


The  principle  PROVED  by  many  tests  with  set-ups 
so  arranged  that  the  voltage,  current,  rate  of 
recovery  voltage,  and  oil  velocity  could  be 
varied  as  desired.  Motion  pictures  of  actual  arc 
interruptions  confirm  the  action. 

Applied  to  the  Types  FK-44A  and  FK-44B  in¬ 
door,  triple-pole  breakers  rated  5,000,  7,500, 
and  15,000  volts  with  interrupting  ratings  of 
50,000  and  100,000  kv-a. 

The  breaker  has  three  poles  in  one  pressure 
chamber,  a  port  being  placed  opposite  each 
pole  on  one  side  of  the  chamber.  When  the 
current  is  being  interrupted,  an  arc  is  drawn  at 


each  of  the  two  breaks  per  pole.  The  pressure 
of  the  gas  formed  forces  oil  out  of  each  port 
and  consequently  through  the  arc  path  adjacent 
to  it,  and  at  current  zero  introduces  sufficient 
insulation  to  prevent  reestablishment  of  the  arc. 
That  is  the  oil-blast  principle  as  applied  to  the 
FK-44  breakers. 

Advantages  1 — Faster  breaker  operation 

2 — Shorter  arcing  time  3 — Minimum  contact  burning 
4 — Less  oil  deterioration  5 — Reduced  maintenance 

6 — Smaller  gas  volume  7 — Lower  tank  pressure 

8 — Consistent  performance 
9 —  Increased  interrupting  ability 


For  complete  hijormation,  call  on  our  switchgear  specialist  in  the  G-E  office  nearest  you. 

470-29 
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Deepwater  Station 
operation  with 


One  of  the  outstanding  central  power 
stations  using  Gargoyle  D.  T.  E.  Oils 
for  turbine  lubrication  is  the  Deep¬ 
water  (N.  J.)  station  operated  by  the 
American  Gas  &  Electric  Company. 

This  station — among  the  first  to  be 
specially*  designed  for  1200  pounds 
steam  pressure— has  used  Gargoyle 
D.  T.  E.  Oil  Light  from  the  very  be¬ 
ginning  and  has  operated  without 
any  of  the  difficulties  due  to  incor¬ 
rect  lubrication. 

Assured  continuity  of  operation 
plus  long  life  of  oil  are  reasons  why 
Gargoyle  D.  T.  E.  Oils  lubricate 
more  steam  turbines  than  any  other 
brand  of  oil  in  the  world. 

If  you  wish  to  insure  continuous 
operation  and  obtain  lower  lubricant 
cost  per  kilowatt  hour,  we  will  gladly 
submit  performance  records  made 
in  the  world’s  leading  plants  by 
Gargoyle  D.  T.  E.  Oils. 


VACUUM  OIL 


61  BKOADWAY,  NEW  YOIIK  CITY 


insures  continuous 


Gargoyle  Lubricants 


Lubricating 
^  Oils  V 


COMPANY,  Inc 

HKA^CHES  AM)  WAKEHOrSES  THROUGHOUT  THE  WORLD 
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A  llis-Chalmers  Rocking  Contact  Type  Voltage  Regulators  (Brown 
Boveri  Design)  operate  similarly  to,  and  require  no  more  mainte¬ 
nance  than  voltmeters,  yet  they  give  automatic,  dependable  regu¬ 
lation,  offsetting  the  effects  of  fluctuating  power  loads. 

Allis-Chalmers  Regulators  are  quick  acting.  The  rocking  contacts 
give  full  dependability  and  there  is  practically  no  wear.  They  need 
little  supervision,  cleaning  or  attendance.  Performance  records  of 
more  than  26,000  Rocking  Contact  Type  Regulators  in  all  parts  of 
the  world  are  the  reason  for  their  growing  popularity.  Write  to 
Allis-Chalmers  Mfg.  Co.,  Milwaukee,  for  a  descriptive  leaflet. 


Two  new 

SPUT-PHASE 


44  RB 


\/30  AND  i/20  H.P. 


56  RB 

j/8,  j/6  AND  \/a.H.P. 


motors 

Wagner  announces  two  new  split-phase 
motors.  They  are  the  44  RB  and  the 
56  RB,  completely  redesigned  for  ultra¬ 
quiet,  vibrationless,  cool  and  trouble-free 
operation. 

New  features  are 

— drip-proof  endplates 
— liberal  wool-yarn  lubrication 
— handy  conduit  box  adjustable  in  four 
positions 

— redesigned  switching  mechanism  on 

the  44  RB 

Available  in  1  30  to  1/4  h  orsepower, 
1  725  and  1140  rpm.,  all  cycles. 

Write  for  complete  description.  Investi¬ 
gate  these  two  new  motors  before  you 
make  your  selection. 

WAGNER  ELECTRIC  CORP. 

6456  Plymouth  Ave., 

St.  Louis,  Mo. 


TRANSFORMERS 
For  every  serviee,  indoor  and 
outdoor ...  single  and  three* 
phase ...  power,  subway,  net¬ 
work,  instrmnent,  distriobtion, 
air-cooled,  ondergroond,  etc. 


BRAKES 

Lockheed  Hydraulic  for  auto¬ 
mobiles,  buses,  trucks,  trailers, 
taxicabs  ...  National  chain  of 
factory  and  authorised  stationa 
eompletely  serviee  all  brakes. 
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Ambursen  Construction  Co.,  Inc. 

AMBURSEN  DAMS 

Hynuo-KLECTUIC  I)EVELOI*.MK.\T.S 
WATEU  SUPPLY  A.M)  IKIIKJATIO.N  OAMS 

DAMS  ON  DIFFICULT  FOUNDATIONS 


295  MaJi.snn  Are. 
New  York 


Alexander  HIdg. 
San  Francisco 


WILLIAM  A.  BAEHR 
ORGANIZATION.  Inc. 

Engineers — Accountants — Managers' 
231  South  La  Salle  St. 
CHICAGO 


BARKER  &  WHEELER 

Utility  and  Industrial  Valuations.  Dosirii 
and  Consiruction  of  Power  Systems,  Water 
Supplies.  SeweraRe  and  SewaRC  Disposal, 
F.-K'tory  Production  and  Cost  Control 
Systems. 

11  Park  Place,  New  York  City 
36  State  St.,  Albany,  N.  Y. 


BLACK  &  VEATCH 

Consulting  Engineers 

Water.  Sleam  and  Electric  Power  Investl- 
Ratioiis.  DesiRti.  Supervision  of  Construc¬ 
tion.  Valuation,  Tests  and  Laboratory 
Service. 

307  S  Hill  St..  Los  Angeles.  Calif. 

230  Park  Avenue,  New  York  City 
Mutual  Itulldliig.  Kansas  City,  Mo. 


BYLLESBY 

ENGINEERING  AND  MANAGEMENT 
CORPORATION 

231  S.  LaSalle  Street,  Chicago 
ew  York  Pittsburgh  San  Francisco 


EDWARD  J.  CHENEY 

ENGINEER 


PUBLIC  UTILITY  PROBLEMS 


61  Broadway 


HUGH  L.  COOPER  &  CO. 

General  Hydraulic  Engineering,  including 
the  design,  financing,  construction  and 
management  of  hydro-electric,  power  plants. 


101  Park  Ave. 


New  York 


1054  Main  Street 


Springfield.  Mass. 


Jf  HE  services  of 
the  Consulting 
Engineer  is  a  real 
economy  —  u' i  t  li  his 
wide  and  varied  knowl¬ 
edge  and  experience , 
he  can  usually  be  of 
great  assistance  in  the 
solution  of  difficult 
problems. 


CHARLES  F.  LACOMBE 
WILLIAM  S.  LEFFLER 

Engineers 

Public  Utility.  Administrative 
Economic  and  Municipal  Problems. 

Cost  Anlysis. 

Inducement  Rate  Development. 

Rate  Cases — Appraisals. 

_ 11  West  42nd  St..  New  York _ 

W.  S.  LEE  ENGINEERING 
CORPORATION 

CONSUI.TING  ENGINEERS 

H.vdro-Eleciric  Developments. 

Central  Steam  Stations. 

Industrial  Buildings. 

Institutional  Buildings. 

533  Fifth  Avenue.  Power  Building, 

New  York  Charlotte.  N.  C. 


LUCAS  &  LUICK 

ENGINEERS 

Power  Plants  Transmission  Lines 

Industrial  Plants 

Examinations  Reports  Valuations 

Rate  Cases 

Public  Utility  Management 
2.31  So.  LaSalle  St..  Chicago 


FARGO  ENGINEERING  CO. 

CONSULTING  ENGINEERS' 
Jackson,  Michigan 

Hydro-Electric  and  Steam  Power  Plants 
Difficult  Dam  Foundations 


FRANK  F.  FOWLE  &  CO. 

Electrical  and  Mechanical 
ENGINEERS 


221  No.  La  Salle  St. 


Chicago,  Ill. 


HOOSIER  ENGINEERING 
COMPANY 

Erecting  Engineers 
Transmission  Lines,  Substations 

20  North  Wacker  Drive,  Chicago,  Ill. 
22.5  Broadway,  New  York 
Thompson  Bldg.,  Seattle,  Wash. 


GEO.  L.  HOXIE 

Consulting  Engineer 

ENGINEERING  ECONOMICS 


601  W.  5th  St. 


Los  Angeles,  Cal. 


.M.  J.  DALEY  &  CO.  INC. 

SPECIALIZING  IN  THE  CONSTRUCTION  OF: 

Railroad  Electrification. 
Transmission  S.vstem8. 

Power  House  and  Sub-Stations. 
Electrical  Installations. 


CHAS.  T.  MAIN.  Inc. 

ENGINEERS 

Public  Utilities  and  Industrials 
Reports — Electrical  Designs — Valuations 
Supervision  of  Construction 

201  Devonshire  Street,  Boston,  Mass. 


DANIEL  W.  MEAD 
F.  W.  SCHEIDENHELM 

Consulting  Engineers 

H.vdro-electrie  Developments.  Water  Supply. 
Irrigation,  Drainage.  K'lood  Control. 

New  York  City.  50  Church  St. 


ARTHUR  L.  MULLEGREN 
CONSULTING  ENGINEER 

Steam  and  Electric  Power  Plants 
Public  Utilities 
KANSAS  CITY,  MO. 


ELECTRICAL  TESTING 

LABORATORIES 

Electrical  and  Mechanical  Laboratories 

Tests  of  Electrical  Machinery.  Apparatus 
and  aupplies.  Materials  of  Construction. 
Coal.  Paper,  etc.  Inspection  of  Material  and 
Apparatus  at  Manufactories. 

80th  St.  and  East  End  .^ve..  New  York 


IVES  &  DAVIDSON 

ENGINEERS 

Reports,  Valuations  and  Cost  Analyses. 
Rate  Problems  and  Improved  Rate  Forms. 
Appearances  Before 
Public  Service  and  Tax  Commissions 
15  Park  Row,  New  York 


KELSO-WAGNER  COMPANY 

Construction  Engineers 
Transmission  Lines — Substations 
Underground 

134  West  Second  St..  Dayton,  Ohio 
Telephone  Main  1434 


NORTHEAST  UTILITY 
CORPORATION 

Vtility  Engineers  and  Constructors 
Electric — Gas— Communication,  Distriliution  and 
Transmission,  I'ndcrground  Conduit  Systems, 
Ornamental  Street  Lighting.  Sniistations,  Service 
Rnildings.  Utility  Construction  ICuuipment,  Haul¬ 
ing  and  Rigging  of  any  caparity. 

Mount  Vernon.  N.  Y.  Albany,  N.  Y. 

730  S.  Columbus  Ave.  158  State  St. 

I’li’it'hkeensie  N  Y..  9  Cannon  St. 


SANDERSON  &  PORTER 

ENGINEERS 

for  the 

FINANCING — REORGANIZATION — 

DESIGN — CONSTRUCTION 
of 

INDUSTRIALS  and  PUBLIC  UTi:  ITIES 
Chicago  New  York  San  Fr'ncisco 


Professional  Services 
continued  on  opposite  pag;e 
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SARGENT  &  LUNDY 

Incorporated 

ENGINEERS 
20  North  VVacker  Drive 
Chicago,  Illinois 


W.  J.  SQUIRE 

Consulting  Engineer 

Railways — Power  Plants 
Inclustruil  Power  and  Illumination 
Transmissioti  Lines.  Appraisals  and  Reports 

618  Dwig-ht  Bldg.,  Kansa.s  City.  Mo. 


STEVENS  &  WOOD 

Incorporated 

INVESTIGATIONS— REPORTS 
APPRAISALS 

130  Broadway  New  York 


DON'T 

GUESS 

when  confronted  with  unusual 
problems.  This  section  is  a 
guide  from  ivhich  you  may  select 
professional  assistance  to  work 
out  any  problems  that  require 
the  benefit  of  the  broadcast 
knowledge  and  experience. 


HOWARD  M.  TURNER 

Consulting  Engineer 

Investigations.  Valuations.  Plans.  Super¬ 
vision  of  Construction  —  Water  Power, 
Water  Supply.  Public  Utilities. 

12  PEARL  ST.,  BOSTON 


Waggoner  Construction  Co. 

Public  I'tility  Construction 

Transmission  and  Distribution 
Underground  or  Overhead — Gas  and  Electric 
Street  Lighting  Installations 

2  Cannon  Street.  Poughkeepsie,  N.  Y. 


The  J.  G.  White 
Engineering  Corporation 

Engineers — Constructors 

Oil  Reflneriej  and  Pipe  Lines.  Steam  and  Water 
Power  Plants.  Transmission  Systems,  Hotels.  Apart¬ 
ments,  onire  and  Industrial  Buildings,  Ituilioads. 
13  Eschange  Place  New  York 


J.  G.  WRAY  &  CO. 

ENGINEERS— CONSTRICTORS 
UTILITIES  and  INDUSTRIALS 

Bankers  Bldg.,  105  W.  .Adams  St. 
Chicago 


INSURE  PROFITS  by  retaining  the  comprehensive  service  of  the  consultant  whose  chief 
activity  is  in  the  field  of  the  light  and  power  and  electrical  manufacturing  industries  and 
electrical  engineering  design  and  construction  in  all  Industry — Let  him  cope  with  your  most 
difficult  problems  and  eliminate  the  elements  of  chance  andauncertainty. 


Consider  these  Facts  about 

FIBREX  TREE  WIRE 


FIBREX  was  designed  by  Simplex  engineers  to 
overcome  an  existing  condition — the  wear  of  over¬ 
head  wires  caused  by  trees  and  limbs  of  trees  rubbing 
against  them. 

FIBREX  was  first  manufactured  and  sold  by  us  about 
1912.  Some  of  the  early  installations  are  still  in 
service.  When  properly  made,  installations  are 
practically  permanent. 

FIBREX  may  be  insulated  for  any  commercial 
voltage.  The  insulation,  specially  designed  and 
properly  compounded,  is  entirely  adequate,  elec¬ 
trically  and  mechanically,  for  tree  wire  service. 

The  entire  protection  is  non-metallic,  non-inductive 
and  prevents  arcing,  short  circuits  and  leakage. 


FIBREX  can  be  easily  spliced  into  the  line  by  any 
lineman  using  an  ordinary  telegraph  splice. 

It  may  be  run  from  pole  to  pole  without  extraordi¬ 
nary  sag  and  through  trees  without  disturbing  foliage. 
If  desired,  short  lengths  may  be  inserted  in  the  line 
at  points  of  abrasion, 

FIBREX  always  remains  in  position;  it  cannot  creep. 
It  requires  little  or  no  inspection  after  installation.  It 
reduces  line  repairs  and  replacements. 

Weather  conditions  have  practically  no  effect  upon 
it.  FIBREX  is  not  disturbed  by  swaying  and  twist¬ 
ing  of  trees  during  storms  and  is  not  affected  by 
changes  of  temperature. 


]t  'e  shall  be  pleased  to  send  you  full  details,  quotations  and  a  sample  piece  oftthis  wire  upon  request. 


Simplex  Ire  &CABif@ 


MANUFACTURERS 


79  SIDNEY  ST.,  CAMBRIDGE  A,  BOSTON 


CHICAGO  CLEVELAND 


PHILADELPHIA 


NEW  YORK 


JACKSONVILLE 


SAN  FRANCISCO 


SIMPLEX  INSULATED  WIRES  AND  CABLES 
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Electrical  World 


EMPLOYMENT  SERVICE 


U.  S.  Government 


IK  YOt'  arc  (iiialilicd  for  pofiitinn  bctwcr-n 
aiKl  and  are  receptive  to 

i.cKotiations  for  new  connection,  your  response 
to  this  aimounceniciit  is  invited.  The  iindcr- 
n?ncd  provides  a  t liorotiffhly  orpanized  service 
I  stahlisheil  twenty-two  years  apo.  to  condtict  con¬ 
fidential  preliminaries,  and  assist  the  (iualifi“d 
man  in  locatinp  the  tiartii'itlar  position  he  de¬ 
sires.  Not  a  repistration  btireait.  Rctainiiip 
fee  protected  by  refund  provision,  as  stiiuilated 
ill  our  apreement.  Send  name  and  ;iddress  onl.v 
for  des<'rii>tion  of  servii'e.  R.  W.  Bixby.  Inc  , 
Mam  Street,  Rtilfalo.  N.  Y. 

KXEfT'TlVES  and  technical  men  seekinp 
salaried  positions  to  $"I(l,()00,  arc 

invited  to  write  lor  particulars  repardinp  our 
effective  and  lonfidential  enuiloyment  service. 
(Established  lltl.'i.i  The  National  Btisiness 
liourse.  H.  H.  Harrison,  Director.  ‘-10  W.  Jack- 
son  Blvd.,  t’hicapo. 


EMPLOYMENT  AGENCY 

.AMERICAN  ENGINEERS  SERVICE.  Harrishurp. 

I’a.  (Iffi-rs  co-o|>erati ve  facilities  towards  so- 
lii'itinp  pn-ferreil  cmiiloyment  oi>|>ortnnities  tor 
industrial  cxeciitivi's  am)  assistants.  Eastern, 
Sontlicrii,  Western  activities. 


POSITIONS  WANTED 

1  ilSTRI  nCTION  «npineer,  teidinical  pradnatc, 
ape  01,  Seven  years'  e.X|ierience  with  larpe 
utility  in  distrilnilion  appraisals,  surveys,  de- 
sipn,  <'onstruclion,  oiieration.  Desire  sales  or 
I  iipincerinp  l  onnection.  Foreipn  or  donicstii’. 
I’\V-!»SH.  Electrical  World,  .'i'lO  No.  Michipan 
.Ave.,  Chicapo,  Ill. 


Id.K.cTRirAL  enpineer  available,  ape  HO.  Six 
years’  experience  in  power  work;  (ilant  opera¬ 
tion.  distribution,  surveys,  desipn.  Business 
traininp.  l’W-!t70.  Electrical  World,  JI.'IO  AN’est 
CHil  St.,  New  York. 


I.TNEMAN.  ape  IJU,  married,  exiiericnced  in 
distribution  substation,  transmission  and  dis¬ 
tribution  line  construction  and  maintenani-e  and 
hot  line  tocds.  Nine  years  with  lipht  and  jiower 
companies,  four  years  as  line  foreman,  desires 
position.  PW-0S4.  Elei-trical  World,  5‘HO  No. 
Michipan  Ave.,  ('hi<apo.  Ill. 


.M ERCH.ANDISING  manapcr,  wide  experience  in 
the  promoHbn  of  pas  and  electrical  load-build- 
inp  ai'tivities.  Net  itrofit  operation  of  mer- 
chandisinp  department.  Public  utility  connection 
desired.  Now  employiHl.  PW-!IS(i.  Elet'trical 
AA Orld.  .I.'ltt  West  IHd  St..  New  York. 


SCPERA’ISOR  of  electrical  and  mechanical 
maintenance.  Information  may  be  had  b.v 
letter  or  personal  interview  PW-I>H7,  Electrical 
AA'orld.  .‘I.'io  AA’est  4‘Hd  St.,  New  York. 


A'Ot’NG  married  man  wishes  position  as  electri¬ 
cal  o|>erator  or  will  lake  anythinp  else  in  the 
electrical  line.  Am  well  educated  and  <-an  iiro- 
diict'  the  ver.v  best  of  references.  Have  had 
years  of  substation  and  iiower  house  experience. 
AA’ill  po  an.vwhcre  to  work.  E.  W  Ka.v.  .5.58 
AA’.  1,50th  SI.,  New  A'ork  City. 


AGENCY  AVAILABLE 


.Appressive  .\penf 

AA'ilh  a  larpe  followinp  amoiip  transmission,  dis¬ 
tribution  and  meter  men  in  the  Southern  and 
I'aslern  stall's  will  consider  an  additional  line. 
Give  details.  A-074.  Elci'trical  AVorld,  .‘l.'IO  AA'est 
IHd  SI.,  New  York. 


FREE  BULLETIN 


GREGORY  EDECTRK'  CO..  I.imoln.  Sixteenth 
aiul  AVood  Sts.,  niicapo.  Ill.  80  pape.  Bixti 
Monihl.v  Barpain  Sheet  No.  .‘I  of  rebuilt  electrical 
machinery,  incliidinp  motors,  pencrators.  fans, 
pumt)s,  blowers,  compre.ssors.  transformers,  etc. 
classifu'd  and  illtislraleil. 

. . . . I . IIIIIIMIII . I . I . . 


WANTED  I 

Experienced  Sales  Engineer  | 

I*v  A  inamifartnrrr  of  .icrtriral  mntrol  e<juli>mcnt.  5 
.\ri'lirMnt  'hniild  stiitr  atie  fln<l  civt'  full  partlniUrs  | 
itt  KM'hnlral  tr«inine  Htul  business  experience.  | 

SW'-OPS,  Klertrlral  World  = 

130  West  42<1  Street.  New  York  Tity.  | 

■mimimiMmiiMHHwiMiHiMiiMMiMUHHMitmtiiiiiMNiitMiHmtmuiiiitiimMiiff 


IMtItttMIIIIMI 


ELECTRICAL  ENGINEERING 

A  roxcis*,  ronn>relifn«ivp  rciirse  for  mrn  of  limited 
lime,  romplete  In  one  year.  Mathematirs.  enpl- 
neerlnp  drawinp,  fliop-wnrk.  snident'i  ronstriirt 
molorj.  Iniilall  wlrinp.  te<t  rlertrlral  matdilnery. 
■  liiii  Ml  dern  liulhtlnps.  :!9  years'  fiirress- 
fid  rxpirlenre  Catalog  on  request. 

BLISS 


TUKAKl'KY  DKPAUTMEXT,  Onice  of 
the  .Siipcrvi.siiip;  Architect,  Wa.shiiigton, 
I).  O.,  March  1,5,  11I32 — Sealed  bids  in  du- 
idicate  subject  to  tlie  conditions  contained 
lierein,  Avill  he  publicly  opened  in  the  ollice 
at  3  p.m.,  April  12,  1!»32,  for  furnishiiiK  the 
materials  and  performinp;'  the  work  reiiuired 
for  installiiip:  a  complete  elevator  plant  in 
the  1'.  S.  liost  oftice,  court  house,  etc.,  at 
Paton  ItouKe,  I^ti.  All  prosjjective  bidders 
iire  hereby  notified  that,  prior  to  the  aAvard 
of  the  contrjict,  the  rip:ht  is  reserved  by  the 
supervising  architect  to  require  any  or  all 
bidders  to  submit  a  "statement  of  facts  as 
to  fiiialifications  to  furnish  elevators  in 
strict  accordance  with  the  specifications" 
in  detail  of  such  data  as  may  be  renuired 
including;  the  business  and  technical  organi¬ 
zation  of  the  bidder  available  for  the  con- 
empliitcd  work,  financial  resources,  building 
experience,  material  proposed  to  be  used-, 
eti'.  The  I’nited  .States  expressly  reserves 
the  right  to  reject  any  bid  in  w’hich  the 
facts  as  to  business  and  technical  organi- 
’  zation,  tliiancial  resources,  or  building  ex- 
j  itericnce  compared  with  the  project  bid 
upon,  justify  sucli  rejection.  The  successful 
bidder  A\ill  be  required  to  furnish  a  per¬ 
formance  bond  of  50%  of  the  contract 
price.  The  prevailing  rate  of  wage  shall 
he  paid  all  laborers  and  mei'hanics  eiii- 
ployed  on  the  project  as  provided  in  the 
I  Act  of  March  3,  1931  (Public  No.  798). 

I  DraAviiigs  and  specifications  may  be  ob- 
I  fained  from  this  office.  JAS.  A.  WK’l'- 
MORE,  Acting  Supervising  Architect. 

1  (2(i5) 


TRE.ASrHY  DEI’AKTMENT,  Office  of 
the  Supervising  Architect.  Washington, 
I>.  C.,  March  15,  1932 — Sealed  bids  in  du¬ 
plicate  subject  to  the  conditions  contained 
linein,  Avill  he  publicly  opened  in  tliis  office 
at  3  p.m.,  April  IS,  1932,  for  furnishing 
tlie  materials  and  perffirming  the  work  re- 
(juired  for  inslalling  a  c-ottiplete  elevator 
plant  in  the  IT.  S.  post  office,  extension, 
remodeling  and  enlargement,  at  Washing¬ 
ton,  D.  (T.  All  prospective  bidders  are  here¬ 
by  notified  that,  prior  to  the  aAvard  of  tlie 
contract,  the  right  is  reserved  Ity  the  super¬ 
vising  architect  to  require  any  or  all  bid¬ 
ders  to  submit  a  “statement  of  facts  as  to 
'  qualifications  to  furnish  elevators  in  strict 
accordance  Avith  the  specifications”  in  detail 
of  such  data  as  may  be  required  including 
j  the  business  and  technical  organization  of 
I  the  liidder  aA'ailahle  for  the  contemplated 
1  work,  financial  resources,  building  experi- 
i  eiice,  material  proiiosed  to  lie  u.-ieci,  etc. 

I  The  I’nited  States  expressly  reserves  the 
I  right  to  reject  any  hid  in  wliich  tlie  facts 
j  as  to  Imsiiiess  aiid  techiiictil  organization, 
financial  resonrecs,  or  iniilding  experience 
compared  with  the  project  l)id  upon,  jiisti- 
f.v  sucli  rejection.  The  successful  bidder 
will  he  required  to  furnish  a  performance 
j  bond  of  50%  of  the  contract  price.  The 
I  prevailing  riite  of  wage  shall  he  paid  all 
ialiorors  an<i  mechanics  employed  on  the 
!  pro.iect  as  provhled  in  the  Act  of  ^farch  3, 

!  1931  (ITihlic  -Vo.  79S).  Draivings  and 
specifications  may  he  obtained  from  this 
office.  .IAS.  A.  WETMORE,  Acting  Super¬ 
vising  Architect.  (2i!4) 


TREASl’RY  DEPARTMENT.  Office  of  tlie 
Supervising  Arcliitect,  Washington,  I). 
March  IS,  1932. — Sealed  bids  in  dupliciite 
siiliject  to  the  conditions  contained  herein, 
A\-ill  he  pultlicly  opened  in  this  office  at 
3  p.m.,  April  15,  1932,  for  furnishing  tlie 
materials  and  performing  the  work  required 
for  installing  a  complete  elevator  plant  in 
tlie  r.  S.  marine  iiospital  at  Baltimore, 
Md.  All  prospei'tiA’e  bidders  are  hereby 
notified  that,  prior  to  the  aivard  of  tlie 
contract,  tlie  rigl'.t  is  ri'servcd  by  the  super¬ 
vising  architect  to  reipiire  any  or  all  liid- 
ders  to  sultmit  a  “stiitement  of  Diets  as  to 
ipialifications  to  furnish  elevators  in  .>-:trut 
accordance  witli  the  specifications”  in  detail 
of  such  dat:i  as  may  lie  required  including 
the  Intsiness  and  teclinical  organiziitiori  of 
the  bidder  jtvailahle  for  the  contenqilated 
work,  financial  resoun-es.  luiilding  e.xp*'ri- 
ence,  material  proposed  to  he  used,  etc.  The 
I’nited  States  expressly  reserves  tlie  right 
to  reject  any  liid  in  wliich  the  facts  as  to 
lutsine.ss  and  teclinical  organization,  finan¬ 
cial  resotin  es,  or  iniilding  experience  com¬ 
pared  with  the  project  Ind  upon,  or  mate- 
riiils  proposeii  to  l>c  used,  justify  such 
rejection.  The  successful  bidder  will  Ix' 
required  to  furnisli  a  performance  liond  of 
50  jier  cent  of  the  contract  price.  The 
preA’ailing  rate  of  AA’age  shall  lie  paid  all 
iithorers  and  mechanics  employed  on  the 
project  as  proA’ided  in  the  Act  of  March  3, 
1931  (Public  No.  798).  DraAvings  and 
specifications  mav  he  obtained  from  this 
Office.  .TAS.  A.  AA’ET.MORE,  Acting  Super- 
A'ising  An  liitci  t.  (2i’>9) 


U.  S.  Government 

TREASURY  DEP.YRTME.XT.  Office  of  tlic 
Supervising  Architect,  Wasliingtoii,  1). 
March  17,  1932. — Sealed  bids,  in  duplicate 
subject  to  the  conditions  contained  lierein, 
will  he  publicly  opened  in  this  office  at 
3  p.m.,  ,\pril  14,  1932,  for  furnisliing  the 
materials  and  jicrforming  the  work  reiiuireil 
for  installing  a  complete  ele\’ator  phint  in 
tlie  U.  S.  post  office  and  court  house,  at 
(’hattiinooga,  Temi.  All  itrospective  bidders 
are  hereby  notified  thiit,  prior  to  the  aAV’ard 
of  the  contract,  the  right  is  reserved  by  the 
si'pervising  architect  to  retiuiie  any  or  all 
bidders  to  submit  a  “statement  of  facts 
as  to  qualifications  to  furnish  elevators 
in  strict  accordtini.'e  Avith  the  specifications" 
in  detail  of  such  dtita  as  may  be  required 
iii'-luaing  the  business  and  technical  organ¬ 
ization  of  the  bidder  available  for  the  con¬ 
templated  work,  financial  resources,  build¬ 
ing  experience,  material  proposed  to  he 
used,  etc.  The  I’nited  States  expressly  re¬ 
serves  the  right  to  reject  any  hid  in  whicli 
the  facts  as  to  business  and  technical 
organization,  financial  resources,  or  build¬ 
ing  experience  compared  Avith  the  project 
bid  upon,  or  mtiteritils  proi>osed  to  be  used, 
justify  such  rejection.  The  successful  bid¬ 
der  will  he  retiuired  to  furnisli  a  iierform- 
anc  ■  l)ond  of  50  per  cent  of  the  contract 
pi  ii  e.  The  prevailing  rate  of  wage  shall 
be  paid  all  laborers  and  mechanics  em¬ 
ployed  on  the  projec't  as  provided  in  the 
Act  of  March  3,  1931  (Rulilic  No.  798). 
Drawings  and  specification  may  be  oli- 
tained  from  this  office.  .I.\S.  A.  WET- 
MORE,  Acting  Supervising  Architect.  (267) 


TREASURY  DEPAR’fME.NT,  Office  of  the 
Supei'Ausing  Architect,  Washington,  D.  (-.. 
March  16,  1932. — Sealed  bids  in  duplicate 
subject  to  the  conditions  contained  herein, 
will  be  publicly  opened  in  this  office  at 
3  p.m.,  April  13,  1932,  for  furnishing  the 
materials  and  performing  tlie  work  re¬ 
quired  for  installing  one  passenger  ele- 
A-ator  in  the  U.  S.  jiost  office,  and  court 
house  at  Lewishurg,  Pa.  All  prospective 
bidders  are  hereby  notified  that,  prior  to 
the  award  of  the  contract,  the  right  is 
reserA-ed  by  the  supervising  architect  to 
require  any  or  all  bidders  to  submit  a 
“stateme**  of  facts  as  to  qualifications  to 
fvrnish  elevators  in  strict  accordance  with 
the  siieciflcations”  in  detail  of  such  data 
as  may  be  required  including  tlie  business 
and  technical  organization  of  the  bidder 
available  for  the  contemplated  work,  finan¬ 
cial  resources,  building  experience,  ma¬ 
terial  itronosed  to  lie  used,  *'tc.  The  I’nited 
States  expressly  reserves  the  right  to  re¬ 
ject  itny  bid  in  Avhich  the  Diets  as  to  busi¬ 
ness  and  technical  organization,  financial 
resources,  or  building  experience  compared 
with  the  projee-t  hid  upo'i,  justify  such  re¬ 
jection.  The  successful  liidder  will  he  re- 
(|uired  to  furnish  a  performance  bond  of 
5(1%  of  the  contract  price.  The  prevailing 
rate  of  wage  shall  lie  paid  all  Iti borers  and 
mechtinics  employed  on  the  project  as  pro¬ 
A’ided  in  the  Act  of  March  3,  1931  (Public 
No.  798).  Drawings  and  specifications  may 
lie  obtitined  from  this  office.  .T.\S.  A.  WE'f- 
MORE,  Acting  Supervising  .Architect.  (266) 


TREASURY  DEPARTMENT,  Office  of 
the  Supervising  Architect,  Wasihington, 
D.  March  15,  1932 — Sealed  bids  in  du¬ 
plicate  sulijec't  to  tlie  conditions  contained 
herein  will  he  ptildicly  opened  in  this  office 
at  3  p.m.,  Ajiril  13.  1932,  for  fitrnisihng  the 
materials  and  iierforiniiig  the  work  required 
for  installing  one  freight  elevator  in  the 
U.  S.  post  office,  etc.,  itt  Fort  Myers,  Fla. 
The  successful  liidder  will  lie  leiptired  to 
furnish  a  iierformitiice  lioud  of  5(i  per  cent 
of  tlie  contract  price.  I'lie  preA’ailing  r:itc 
of  wage  shall  lie  paid  till  labort'rs  and 
nuchanics  employed  on  the  project  jis  pro¬ 
A’ided  in  the  Act  of  Marcli  3,  1931  (Public 
No  798  ).  DraAviiigs  and  specifications  may 
he  olitaiiu'd  from  tiiis  office.  .IAS.  .A. 
WETMORE,  Acting  .Supervising  Architect. 
(263) 


TREASURY  DEI’.A  RT.M  E.N'T.  Office  of 
the  Supervising  .Architect.  Wa.^liingtoii, 
D.  (’.,  March  15,  1932 — Sealed  bitfs  in  du¬ 
plicate  subject  to  the  conditions  contained 
herein  will  he  pulilicly  opened  in  this  office 
at  2  i>.m.,  .April  12,  1932,  for  furnishing 
all  labor  and  materials  and  performing  all 
Avork  for  furnishing  and  installing  interior 
fighting  fixtures,  at  the  U.  S.  post  office, 
etc.,  Mt.  Vernon,  Ind.  Drawings  and  speci¬ 
fications  may  lie  obtained  .at  this  office. 
.IAS.  A.  WETMORE,  Acting  Suiiervising 
.Arcliitect.  (2(i1) 


I  J.L.HEMPHILL&CO.Inc  ) 

ki  ELECTRICAL  EKGINEEUS  AND  EQJJIPMENT  ■  > 

^  807  William.v  St  Northlicr^cn  N  J _ 


Y.  C.  Tel.:  LOnsacre  5-3227- 
MOTOR  generator  sets 

1  5<Kkkw.,  250-V.,  WestinghouNe  Synchronous 
motor  Generator  Set. 

2— 300-kw.,  250-y  1200-r.p.m.,  4100-V..  G.  E 

Synchronous  Motors. 

’  fiO-O’  .  2300-4B00  Syn¬ 
chronous  Motor  Generator  Set. 

1— 200-kw.,  230-V..  3-ph.,  BO-cy..  2.300-4 100-V., 
Hyncnronous  Motor  Generator  8ot. 

1— 200-kw.,  125-V., 3-wire.  3-unlt  Rldceway. 

P  “>  •  250-V.  Gen  ,  3-i)h..  60-cy., 
220-440-V.  G.  E.  Synchronous  Motor. 

1 — 125-kw.,  250-V'.,  VVestinghou.se  Synchronous 
(venerator  Motor  Set.  3-ph..  60-cy..  2.3o-22lH)-V . 

1— 100-kw.,  125-v.,  D.C..  220-440  A  l  .  G.  E. 
Synchronous  Motor  Generator  Set. 

1— lOO-kw.,  250-V.,  Gen  900-r.p  in  ,  2200-V., 
Synchronous  Motor. 

1—  50-kw.,  230-V..  1200-r  p  m..  220-V.  Westing- 
house  Synchronous  Motor. 

2—  50-kw..  12.5-\'..  1200-r.p  ni..  220-V.  Westing- 
house  Synchronous  Motor. 

TURBINES 

1 — 475-kva.  Westlnghoiise  Non-condensing. 

1 — 75-kva..  .3-ph.,  60-cy.  Westinghouse  Geared 
Non-Condensing  Turbine. 

TRANSFORMERS 

1 — J500  .3000-kvn.  O.  E.,  combined  oil  and  water 
cooleti  3-ph  .  BO-cy..  1 10<M)-220()0-2300-V. 

4— .3,3:i-kva.  Pittsburgh.  41(H)  110  220-V. 

3—  2(K)-kva..  G.  E..2400  120  240-V. 

4 —  1.50-kva.  Westinghou.se.  24(K)  120 '240-V. 

3— 100-kva.  Westinghouse.  24(H)  120/ 240-V. 


1.  J. 

Tel.: 

PAIisade 

6-2600 

ZC 

A.  C. 

GENERATORS 

No. 

Kw. 

R.p.m. 

Volts 

Ph. 

Type 

1 

400 

900 

2300-4000 

3 

Westg. 

1 

350 

600 

440 

3 

Westg. 

2 

125 

900 

2300 

3 

Cr.-Wh 

2 

100 

900 

230-2300 

3 

G.E. 

1 

600 

220 

3 

Westg. 

1 

75 

900 

23(K) 

3 

G.E. 

1 

50 

1200 

220-440-2300 

3 

G.E. 

No. 

MOTORS— S-Phaae. 

Ho.  Rp.m.  Volts 

60 -Cycle 

Type 

1 

500 

900 

44()/40(H) 

Westgh.se.  Syn. 

1 

500 

900 

440-2200 

G.  E.  Syn. 

1 

350 

900 

2200  4000 

Wh.  syn. 

2 

300 

600 

445- 23(H) 

O.  E.  syn. 

1 

250 

600 

2200  4000 

C  .  E.  syn. 

1 

250 

600 

220-440 

Westg.  syn. 

1 

250 

600 

440-2200 

O.  E.  syn. 

3 

200 

514 

4150-2300 

O.  E.  syn. 

2 

175 

3-ph. 

60-cy. 

2300-volt8,  G.  E. 

4 

150 

1200 

220  440 

Westg.,  si.  rg. 

1 

150 

900 

2200 

G.  E.  syn. 

2 

150 

514 

2200 

Westg.  si.  rg. 

1 

150 

1800 

2200 

West.  sq.  eg.  mfr. 

1 

100 

900 

440  2200 

G.  E.  sq.  eg. 

1 

100 

900 

220-440-220 

Westg.  sq.  eg. 

1— 

PUMP 

4.(K)0.000-gal.  Water  Pump  Worthington  engine. 

Complete  Line  of  A.C.  and  D.C.  Motors  and  Generators  = 
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MOTOR -GENERATOR  SETS 
1 — 500-kw..  250-275-\’..  720-r.p.m..  G.E.,  con¬ 
nected  to  ATI  2300-4 10()-V.,  synchronous  motor. 
1  —  150-kw..  250-275-V.,  12(H)-r.p  in..  O.E..  con¬ 
nected  to  225-kva..2300-40(H)-V..3-ph..60-Cy., 
synchronoiLs  motor. 

1 — 145-kw.,  125-V.,  900-r.p. m..  Westghse.  con¬ 

nected  to  28.5-hp..  2400-4100-v.,  3-pb..  60-cy.. 
synchronous  motor 

1 — ,5()-kw.,  12.5-V  .  12(K)-r  p  m  .  G.E.,  R.C..  con¬ 
nected  to  KT  22(X)-44(K220-V.. 60-cy  ..SQUirrel- 
cage  motor. 

A.  G.  GENERATORS 
1— 225-kva..  BOO-r.p.m..  22(H)-24()-480-V..  G.E. 

1— 187-kva..  72))-r.p  m  .  480-240-V  .  G.E. 

1  — 150-kva.,  9<H)-r  p  m..  22(H)-48()-240-V.,  G.E. 

1  —  125-kva.,  240-r.p.m  .  23(H)-v..  G.  E. 

1  — U21-kva..  9()0-r  p  m..  22(H)-24()-480-V..  G.E. 
1— 75-kva.,  12(H)-r.p  m.,  48()-240-V..  G.E. 

1— 56-kva..  12(H)-r.p  m  ,  24()-4H()-V..  C.  E. 

1— 30-kva..  900-r.p. III. .  240-480-v.,  G.  E. 


1  SLIP 

RING  MOTORS 

.3  PH..  60 

CY. 

i  Hp. 

Volts 

Mate 

Speed 

i  220 

2'2l)-440 

G.E. 

450 

I  2(H) 

23(H)-40(H) 

G.E. 

514 

5  200 

440-220 

G  E. 

600 

:  150 

2200-440-220 

G.E. 

514 

i  150 

220-440 

G.E 

TZQ 

=  150 

220  440- .550 

G.E. 

600 

:  125 

220-440 

G.E. 

1800 

i  100 

650 

Westghse. 

900 

=  1(H) 

22(H) 

Westghse. 

900 

:  100 

2200 

G  E. 

720 

i  100 

440-220 

G.E. 

720 

i  100 

440  220 

G.E. 

900 

I  SYNCHRONOUS  MOTORS.  3-HP., 

60-GY. 

i  300 

410 

G.E. 

225 

i  240 

2200- 440-220 

G.E. 

600 

i  225 

440-220 

G.E. 

720 

i  2(H) 

220-440 

G.E. 

600 

=  172 

2200  440  220 

G.E. 

720 

i  144 

22(H) 

G.E. 

900 

1  no 

22(H)-550 

G.E. 

900 

1  Steph 
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en  Hall  8C  Co.,  Inc.,  7th 
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7th  and  Adams  Sts.,  Hoboken,  N.  J. 
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TRANSFOK13IERS 


•SiALES  AND  REPAIR  SERVICE 

Low  Prices — Prompt  Shipment 

A  complete  stock  of  tr.insformers  1  to  1000  kva. 

Modern  methods  inake  our  repair  service  second  to 
none.  Special  service  on  breakdown  jobs. 

All  transformers  guaranteed  for  one  year. 

Write  for  Catalog  No.  t26-A 

THE  ELECTRIC  SERVICE  COMPANY,  Inc. 

"America's  Used  Transformer  Clearing  House" 

Station  M,  Cincinnati,  Ohio 
We  Buy  Modern  Type  Tranaforntiers 


USED  POWER  EQUIPMENT 

i  Released  from  service  by  a  number  of  | 

I  public  utility  companies  i 

Electrical — Hydraulic — Mechanical 

I  Our  summary  contains  a  complete  list  of  equipment  | 

I  under  above  classification  | 

I  WRITE  TODAY  FOR  YOUR  COPY  A  | 

I  Phoenix  Utility  Co.,  2  Rector  St.,  New  York  City  | 
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U.  S.  Government 

(Ciintitiueil  from  opposite  page) _ _ 

TK  K  A  Sl'Tlv”'  Hup  A  KTM  KN  T,  Otlke  oi 
the  Supervisir)?  Architect,  Washirnttoii, 
D.  C.,  March  15,  1932 — Sealed  bids  in  du¬ 
plicate  subject  to  the  conditions  contained 
herein,  will  be  publicly  opened  in  this  otllce 
at  3  p.m.,  April  12,  1932,  for  furnishiiiK 
the  materials  and  performing  the  work  re¬ 
quired  for  installing  one  pa.ssenger  elevator 
in  the  I'.  S.  marine  hospital,  at  Louisville. 
Ky.  All  prospective  bidders  are  hereiiy 
notified  that,  prior  to  the  award  of  the  con¬ 
tract,  the  right  is  reserved  by  the  supervis¬ 
ing  anhitect  to  require  any  or  all  bidders 
to  submit  a  “statement  of  facts  as  to  quali- 
floations  to  furnish  elevators  in  strict  ac¬ 
cordance  with  tlie  s-peciflcations”  in  detail 
of  such  data  as  may  be  required  including 
the  business  and  technical  organization  of 
the  bidder  available  for  the  contemplated 
work,  financial  resources,  building  experi¬ 
ence,  material  proposed  to  be  used,  etc. 
The  United  States  exiiressly  re.serves  the 
right  to  reject  any  bid  in  which  the  facts 
as  to  business  and  technical  organization, 
financial  resources,  or  building  experience 
compared  w’ith  the  project  bid  upon,  or 
materials  proposed  to  be  used,  justify  such 
rejection.  The  successful  bidder  will  be 
required  to  furnisli  a  performance  bond 
of  50  per  cent  of  the  contract  price.  T'ne 
prevailing  rate  of  wage  shall  be  paid  all 
laborers  and  mechanics  employed  on  the 
project  as  provided  in  the  Act  of  March  3. 
1931  (Public  No.  798).  Drawings  and 
specifications  may  he  obtained  from  this 
office.  JAS.  A.  WRTMORK,  Acting  Sui>er- 
vising  Architect.  (262) 

TRFIASURY  DKPARTMKNT,  Office  of  the 
Supervising  Architect,  Washington,  D.  C., 
March  18,  1932. — Sealed  bids  in  duplicate 
subject  to  the  conditions  contained  herein 
will  be  pLiblicly  opened  in  this  office  at 

2  p.m.,  April  15,  1932,  for  furnishing  all 
labor  and  materials  and  performing  all 
work  for  furnishing  and  installing  interior 
lighting  fixtures,  at  the  I’.  S.  post  office 
and  court  house,  Butte,  Mont.  The  pre¬ 
vailing  rate  of  wage  shall  be  paid  all 
laborers  and  mechanics  employed  on  the 
project  as  provided  in  the  Act  of  Marcli 
3,  19?1,  (Public  No.  798).  Drawing  and 
specifications  may  be  obtained  at  this  office. 
•IAS.  A.  WRTMORK,  Acting  Supervising 
Architect.  (26S) 

I  .\.C.  MdTOR.S - .3  Ph.,  fiO  Cj.  I 

I  son  hp.  G  E.  .Slip  KiiiK.  2.300  v..  720  r.p.in.  I 

I  (iOO-hp.  G.E.  Synch. .440/220  v..  3(50  r.p.m  I 

I  3nn-hp.  Al.-Ch.  Slip  Kin*.  2200  v.,  585  rp.m.  I 

s  200-hp.  West  Slip  Hint!.  1  40/220  v.,  500  r.p.rii  | 
I  2n()-)ip,  G.E.  Synch.,  2200/440  v..  514  r.p.m.  | 

I  MGTOK  GENERATOR  SETS  I 

3  too  kw.  G.F:..  3  lieoritiK.  D.C  .  Kf  250/125  v.  ;  | 

I  .4.r..  150  hp.  slip  rinit.  220/4  10  v..  3  ph..  | 

I  (50  cv..  117.')  r.p.m.  ('miiplctc.  | 

I  75  kw.  West..  2  bearinic.  I>  SK..  250  v. ;  A.C'..  s 

I  112  hp.,  SQ.  rage.  2200/440/220  c..  3  pli..  i 

I  BO  cy..  1150  r.p.iii.  s 

I  .\bove  are  a  few  of  otir  st'K-k  items.  | 

5  MOTORS— GEXERATOnS — TRANSFORMERS  1 
I  AND  ELEfTKICAL  EQriPMf;NT  | 

I  BELYEA  CO.,  INC.  1 

i  UEBI  ILT  -GI  AUANTEED  1 

ttlMiaitlllllMMMIHMMtMIIIMMIHMIllMMHIIMtllMIMIRItHIMUMII.IMMMtMMIIIIHIIHIIMt* 

USED  MACHINERY 

=  Send  for  circular  listing  Steam  Tiirlio  I’nlts.  En-  i 
i  gine  Type  Generating  I'nits.  Rotary  Cimrerters,  i 
1  Motor  Generator  Sets.  Motors.  Transformers.  Boil-  1 
I  ers.  Engines  and  Electrical  and  Steam  Machinery  i 
5  of  every  description.  | 

1  ARCHER  Si  BALDWIN,  INC.  | 

i  75  West  Street.  New  York.  N.  Y.  i 

I  Telrpiiune;  Bowling  Green  9  9275.  9276.  9277  i 

-I . . . 

I  A.C.  Line  Voltage  Regulators  | 

I  LATE  TYPE — LIKE  NEW  I 

I  6 — 34  Vi  Kva.,  2300  volt,  complete  with  arces-  I 
I  series.  f 

i  Send  for  catalog  covering  largest  stock  of  Elec-  i 
:  trical  Machinery.  Motors,  Transformers,  etc.,  of  all  j 
1  descriptions.  What  are  your  needs.'  | 

I  GEORGE  S.ACHSENMAnCB  CO.  | 

i  840  1  Hegerman  St..  Ilolniesliurg.  Phlla..  Pa  | 


I  20  GENERATOR  SETS  | 

i  750  lip..  (50  cycle  Motor  —  500  kw.,  250  | 

I  V.  Generator.  1.000  kva.  Turbo  Set.  400  | 

I  to  5,700  kva.  Frequency  Changer  Sets.  | 

I  4.  T.  WALSH  I 

i  500  Brisbane  Bldg.,  Buffalo,  N.  Y.  | 

. . . 


Save  Money! 


avoid  trouble 


by  knowing: 

— rules  for  layout  of  different  types 
of  d.c.  armature  windings 

— step-hy-step  procedure  in  taking 
rewinding  data 

— methods  and  forms  for  recording 
the  data  in  a  systematic  manner. 

Just  published 

Rewinding  Data 
for 

Direct  Current 
Armatures 


by  G.  A.  Van  Brunt 

Elcctru'al  Editor,  Maintenaure  Kiigineering 

and  A.  C.  Roe 

Ki'iifwal  I’arls  EiurinoTiiur  r)«'|tarln>rnt.  W<‘sting'housc 
Elci'iric  &  Maiiiifactnriiar  (’ompaiiy. 

•  East  I’ittsburpti,  Pa. 

212  pages,  6x9,  illustrated,  $2.50 

HKRK  is  a  book  that  takes  the  repair 
man  through  all  details  of  the  various 
operations — except  forming  the  coils — included  in 
rewinding  any  armature  from  the  time  it  comes  into 
the  shop  until  it  is  again  ready  for  service. 

With  each  type  of  winding  described  there  is  given 
a  form  for  recording  the  data  on  that  winding. 

I'hese  forms  have  proved  their  worth  under  the 
searching  test  of  repair-shop  use  and  either  are,  or  easily 
can  be,  adapted  for  special  windings. 

I'hree  full  chapters  deal  with  frog-leg  windings. 

Think  what  this  means  to  you 

This  is  n  work  tliat  rvery  journpynian  oix-rator,  foronian.  niami- 
laituror  aiul  owner  of  armatures  «'an  use  with  profit. 

Full  details  are  piven  on  how  and  what  kind  of  data  to  take 
when  stnppinp  armatures  havinp  different  kinds  of  windinps.  ami 
how  to  reeord  them  so  that  tliey  will  ts-  I'learly  understooil  l>y  any 
winder. 

Yon  may  save  many  dollars — miieh  unnecessary  trouble — by  tak- 
inp  advantage  of  the  informution  eontained  in  this  book. 

Tear  out  and  mail  this  coupon 


Me  GRA.W-HII-L. 


FREE  EXAMINATION  COUPONJ 


Meflruw-Hili  Rook  Company.  Ine..  .“flJO  W.  -I'id  St.,  New  York  City. 
Send  me  a  eopv  of  Van  Rriiiit  and  Ko«‘ — REWINDINtl  R.4T.\  FOR 
lURF.CT  CCRRF.NT  .\RMATl  RKS,  l|fi..'»0.  postpaid,  for  10  days’ 
Ins'  examination.  I  apree  to  remit  for  the  book  or  return  it  post¬ 
paid  within  Itt  da.vs  of  rei-eipt. 

Sipmd  .  .  .^ . 

Address  . 


t'll.v  and  Slate. 
Oflieial  Position 


Name  of  Company . 

•  Hooks  sent  on  a|iproval  to  retail  purc’hawrs  in  the  I".  S.  and 
Canada  only.'  W.  3-26-32 
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I  DETROIT  ELECTRIC  FURNACES  | 

=  will  I 

I  Build  Power  Business  I 

I  for  I 

j  THE  CENTRAL  STATION  I 

=  Let  us  help  increase  your  revenue  E 

I  DETROIT  ELECTRIC  FURNACE  CO.  I 

I  825  W.  Elizabeth  St.,  DETROIT  I 

. . . . . 


ALPHABETICAL  INDEX 

This  index  is  published  as  a  eonveiiieiif*  to  the  reader. 
Every  care  is  taken  to  make  it  aecurate,  but  Electrical 
World  assumes  no  rt'spoiisibility  for  errors  or  omissions. 
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Bending  readily  and  uniformly,  requiring  fewer 
joints,  permitting  much  longer  spans,  Alcoa  Alu¬ 
minum  Bus  Bars  bring  installation  economies. 

The  illustration  shows  them  installed  in  a  rotary 
converter  substation,  feeding  a  trolley  car  circuit, 
operating  at  600  volts  and  15,000  amperes.  This 
installation,  still  functioning  efficiently,  was  made 
more  than  seventeen  years  ago. 

Alcoa  Aluminum  bus  bars  contribute  worth 
while  operating  economies  too.  They  resist  cor¬ 
rosion.  They  can  be  used  inside  or  outside.  They 
operate  at  much  lower  temperatures  than  bars 
made  of  other  metals  commonly  used.  They  pro¬ 
vide  high  electrical  conductance.  As  much  as 
52%  less  in  weight  than  bars  made  of  other 
metals,  Alcoa  Aluminum  bus  bars  can  be  in¬ 
stalled  with  much  longer  spans  and  fewer  inter¬ 
mediate  supports. 

Be  prepared  to  economize  on  your  next  installa¬ 
tion  or  extension.  Send  for  the  booklet,  “Alumi¬ 
num  Bus  Bars" — it  gives  tables  of  weights  and 
carrying  capacities.  ALUMINUM  COMPANY  of 
AMERICA;  2438  Oliver  Building,  PITTSBURGH,  PENNA. 


They  bend  easily 
and  uniformly  ^  ^  ^ 


ALCOA  ALUMINUM 


March  26.  —  ELFXTRICAL  WORLD 


CEDAR  IS  THE  MATURAL  POLE  WOOD 


UNIVERSITY  OF  MICHIGAN 

GENERAL  LIBRARY 

ANN  ARbOR  MICH  2c 


Still  in  the  Lead’* 


Field  TesH  Show  Whal;  You  May  Expect 
from  P&H  PROCESS  Poles 

jN  1921,  the  first  line  of  **P&H  PROCESS”  poles  was  put  under 

test  in  Minnesota  .  .  .  other  lines  followed  in  Kansas^  New  Jersey^  New 
York,  Massachusetts,  New  Hampshire.  Wide  variation  in  soil  and  climatic  con¬ 
ditions  thus  afforded  a  real  test  of  ”P  &  H  PROCESS”  poles  in  actual  service. 

Periodic  inspections  revealed  the  groundline  of  every  pole  inspected  as  sound  as  the  day  it 
was  set.  Fungus  was  unable  to  grow  on  the  borings  taken  from  Line  No.  I  after  eleven  years 
of  service  .  .  .  positive  proof  that  the  free  creosote  in  the  poles  was  still  protecting  them 
against  decay. 

These  tests  show  conclusively  that  the  added  pole  life  in  excess  of  the  natural  life  of  the  pole 
follows  closely  the  amount  of  creosote  In  pounds  per  cubic  foot  of  sapwood  throughout  the 
groundline  area. 

The  P&H  double  guarantee  of  at  least  36  pounds  guaranteed  sapwood  saturation  and 
one-half  inch  penetration  assures  maximum  pole  life  at  lowest  per  annum  cost. 

Whatever  your  Codar  polo  roquiromentt  may  be  ...  in  Northern  White 
Cedar  or  Western  Red  Cedar  .  .  .  we  are  ready  to  supply  them  promptly. 


NEW  YORK,  N.  Y., 

50  Church  Street 

BOSTON,  MASS., 

733  Public  Service  Bldg. 

PITTSBURGH,  PA., 

1210  Grant  Bldg. 


DAYTON,  OHIO, 

654  Reibold  Bldg. 

CHICAGO,  ILL, 

20  No.  WacLer  Drive  Bldg. 

KANSAS  CITY,  MO., 

2300  Power  Ct  Light  Bldg, 


PAGE  AND  HILL  CO. 


MINNEAPOLIS,  MINN. 


OMAHA,  NEB.,  7M  Electric  Building 


